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THE NIAGARA SCHEME. 

On all sides it seems the impression prevails that Prof. 
Forbes has placed himself in a very unenviable position, for 
although his paper recently read before the Institution of 
Electrical Engineers was very carefully constructed, the 
openings which he has left for his escape from the censure 
of all fair-minded men are too small for a man of reasonable 
size to crawl through. The people on this side have very 
generally received the impression that the plans under which 
the Niagara installation will be carried out are largely due to 
Prof. Forbes himself, but that this is not the case we are 
pretty well assured. We can say, without fear of contradic- 
tion, that our strictures upon the generator and armature 
winding proposed by the Professor were almost identical with 
the criticisms of the Westinghouse Electric Company, which, 
indeed, declined to construct the apparatus, because of the 
selfsame defects which we have independently pointed ont. 
Many of the points brought forward in the discussion had 
already appeared to the electricians of the Westinghouse Com- 
pany as being fatal to Prof. Forbes’s design. This is indeed a 
matter of record, and the publication of an accurate account 
of the action of the company to which we have alluded, with 
regard to this negotiation, would be of extreme interest, for it is 
felt that Prof. Forbes should not be allowed, without challenge, 
to arrogate to himself that credit which is not justly his due. 
It seems more than probable that the Westinghouse Company 
will prepare for the Cataract Construction Company, a des- 
cription of its system and a brief statement of some of the 
reasons which led to its recommendation, accompanied by 
full drawings of the generators as they will be manufactured. 
Indeed, we understand that the officers of the Cataract Com- 
pany have desired this, and they will probably supplement 
it with a statement of theirown. When the joint article 
appears, Prof. Forbes is likely to realise his imprudence, for 
it is thought in the States that by reading a paper which 
has apparently misled the Institution of Electrical Engi- 
neers, many of the technica] journals, and the general public 
as to many of the important facts relating to the apparatus 
adopted by the American Company, the Professor has shown 
as scant courtesy to his audience as to his transatlantic 
friends, and it is but right that we should hear the Westing- 
house view of this remarkable undertaking. 

When Mr. Westinghouse informed the Cataract Com- 
pany that he declined to submit plans to Prof. Forbes, as he 
had practically placed himself in the position of a compe- 
titor, Mr. Westinghouse was assured that the Professor was 
not the final authority as regarded the selection of a system 
for their use ; that he was simply one of their advisers, and 
that the Cataract people desired the Westinghouse Com- 
pany’s plans and advice. On the promise that the Cataract 
board of officers would make the decision, and that Prof. 
Forbes would not be allowed to avail himself of the Westing- 
house ideas in perfecting his own plan, the Westinghouse 
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Company submitted their recommendations, with various 
letters bearing upon the question of frequency, potential, &c., 
all of which ended, we understand, in the adoption of the 
system practically as it now stands. The only change made by 
the company was the substitution, after several weeks’ further 
study, of 25 periods per second instead of the 33} originally 
proposed ; but this was not done in deference to the wishes 
of Prof. Forbes, but as the result of actual knowledge gained. 

The Westinghouse Company has already notified to 
American electricians, through the medium of a letter pub- 
lished recently in the New York Electrical Engineer, that it 
does not desire Prof. Forbes’s paper to be accepted as an 
exposition of its views. It is likely that the company will 
extend its protest to this side of the water, for the author of 
the paper on “The Electrical Transmission of Power from 
Niagara Falls,” has succeeded in raising considerable antago- 
nistic feeling in both countries. 

Personally, we hope that the interested company will 
favour the electrical world with full particulars of its plans 
and apparatus, for who knows but what they may be open to 
the same kind of criticism as has been so freely bestowed upon 
the English expert and adviser to the Cataract Company. 


MORE PRESSURE AND LESS COST. 


“THE electric light industry would be benefited if pressure 
were higher and the cost lower.” We quote from Mr. 
Ferranti ; he refers to supply current from central stations. 
Higher pressure means lower cost in several ways, and we 
believe the steady increase in the number of alternating cur- 
rent plants is due in no small measure to the facility with which 
pressures may be adjusted, high or Jow, in such systems. 

We have already referred to the disadvantages under 
which the continuous current system labours, due to the 
fixed pressure. A three-wire system of supply at 220 volts 
is not by any means such a perfect system as appears at first 
sight ; it is at best a low-pressure system, in which a feeble 
attempt is made to gain the advantages of high-pressure, by 
joining two 110-volt dynamos in series, thus obtaining 
220 volts in the mains. And any gain in this can be 
claimed equally for the alternating current systems, as they 
can adopt a three-wire system as well. A five-wire system 
has been adopted in one instance, with a view to still 
further increase the pressure on a continuous current system ; 
in a five-wire system a pressure of 480 volts may be 
employed, using four dynamos of 120 volts each. The 
question naturally occurs to one, is all this complication 
merely for the sake of obtaining the advantages of a 
pressure of 480 volts over that of 120, worth the expendi- 
ture? And after all it is a fixed pressure. Dut then it is 
claimed that a continuous current is supplied direct ; 
but wherein is that an advantage ? We believe one can 
do everything required equally as well by the one current 
as with the other. In electric supplies, only lighting 
and motive power require to be considered. Electro- 
platers, electro-typers, and electro-metallurgists are not a 
numerous class of customers in districts supplied by 
current, and even they could be supplied by the alternating 
current, converted. For motive power the demand is very 
trifling ; so that, perhaps, even this supply may be left out of 


consideration. But even if motive power is to be supplied, 
the alternating motor is now to be had to do its work just as 
well as the continuous motor. 

Storage is the only point on which we see a great advantage 
in the continuous current direct supply. Storage can be 
adopted anywhere on this system, but notwithstanding its 
great advantage, it does not seem to be realised in practice ; 
for, although most continuous current stations possess a 
battery, few of them seem to make much use of it, spare 
steam power being preferred as a cheaper and safer means 
of meeting extra demands. We know that storage is used 
to a large extent in two or three London stations, but else- 
where it is not of much account. 

The benefits of storage when carried out on a large enough 
scale are evidently very great, but it must be on a scale to 
enable the supply to be made almost wholly from the batteries, 
using the machinery and running it continuously for 
charging only. 

For all ordinary purposes, we may take the one current to 
be as good as the other, except in this matter of storage; but 
on the question of pressures we find a vast difference, and 
even the continuous current advocates admit the value of 
higher pressures, by devising three and five-wire systems for 
the purpose of obtaining 220 or 480 volts instead of 110 ; 
but even 480 volts is not a great increase of pressure. Then 
the pressure being fixed, everything must be made to suit 
that pressure. And most serious of all, higher pressure 
incandescent lamps cannot be used, if such things are ever 
introduced, as we have no doubt they will. if we could 
double the pressure on the Jamps and halve the current, the 
mains would carry current for twice the supply. This would 
be a vast improvement, as a good deal of the present high 
cost is due to the expenditure on copper mains. 

On the other hand, in the alternating current systems, 
pressures from 10,000 to ‘00001 volts can be obtained any- 
where on the system. The pressures can be made to meet 
any requirements whatever ; this is a vast advantage. It 
does away with the necessity for long heavy feeders, the loss 
of energy in which is not generally known to be so great as 
it really is. It is not uncommon to find 130 or 140 volts on the 
dynamo end of a feeder supplying 110 volts at its distant end. 

The central station does not require to be in the city or 
town supplied if high pressures are used, and that is also a 
saving of expense. 

If alternating current systems were compelled to be laid 
down with one common frequency of alternations, another 
saving would be made in the cost of alternating current 
machinery. We would recommend this point to the notice 
of those engineers interested in alternating current working. 

Generators of alternating current are cheaper to make 
and maintain than continuous current generators of large 
sizes of, say, from 1,000 to 5,000 horse-power. Most of the 
continuous current systems use very small units of power 
compared with the units used by alternating current systems. 

In laying out supply systems for municipal bodies, we do 
not think sufficient advantage is taken of improvements and 
accumulated experience, which might go a long way to reduce 
cost in new plants; there is too much stereotyped work. 
Old plants cannot be made to supply much cheaper, but new 
ones ought surely to show improvements in a science 
which is of so recent a growth as the distribution of elec- 


trical energy. 
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A MAIN CONSIDERATION. 


Ar the present time, when so many corporations have 
applied, or are applying for Parliamentary powers for the 
lighting of their several districts, one is struck with the very 
great disparity displayed in the figures of the tenders sub- 
mitted for the various items forming the complete central 
station plant and its necessary adjuncts. 

With the various pros and cons connected with engines 
and boilers, mechanical stokers, condensing plant, &c., there 
is so much previous knowledge that any large difference in 
estimates may be accounted for by the average electrical 
engineer ; but, when one glances at the startling differences 
between the various contractors in their tenders for mains, 
switchboards, and other “ accessories ” appertaining to central 
station work, one is absolutely at a loss to account for 
such uneven tendering. In the published results of 
an open competition, particulars of which are before 
us, we see that in the “ mains” alone the total of the highcst 
tender is just 95 per cent. higher than that of the lowest 
(which was accepted). How can the paid expert satisfac- 
torily account to his laymen for this enormous difference ? 
Farther, how can he allow them to snap at the lowest figure 
in the tenders submitted, regardless of the snare into which 
he must be leading them? Is he paid only to save them 
prime cost ? Is no thought to be given tothe future? Can 
he satisfactorily demonstrate how additions, “tappings,” &c., 
can be made to mains “insulated” with rubbish, which is 
sealed over with lead? He cannot ; and we would protest 
against this policy being pursued, a policy of misguided 
economy which will, in the course of a few short (too short) 
years, lead the exponents of it to bitterly regret that they 
did not consider more carefully the merits of schemes which, 
though on the face of them more costly, would have shown 
far more satisfactory ultimate results. One of the chief 
points to be considered in the laying of street mains 
for the various uses for which they may be employed, 
is the “tapping on” that will be required as occasion 
demands. 

To do this satisfactorily, the dielectric should be of such 
a nature that it will bear cutting, and after the branch con- 
nection is made from the conductor, should not deteriorate 
appreciably on being re-covered. With some of the so-called 
dielectrics now used, the fact of cutting the lead casing 
simply means “earth.” The material between the lead 
casing and the copper is worse than a sponge ; any trace of 
damp will enter, and proceed for long distances up the ex- 
posed ends of the cable by capillary attraction. It is within 
our knowledge that a length of several feet had, only just 
lately, to be cut off a very heavy section of conductor, lead 
covered with a non-rubber substance, in order to eradicate 
leakage, which would have prevented the total length passing 
the engineer’s stipulated tests, thus showing how un- 
tatisfactory is one, at least, of these substitutes for a real 
dielectric, 

The question of joints and tapping on is a most serious 
one, and there is a field for investigation here that will well 
repay him that enters it, and is able to answer it practically. 
Meanwhile we hope consulting engineers will be more ready 
to consider the future working and handling of their appa- 
ratus than the question of present cost. 


ial tat We reported in our last issue the 
Trade Creait,  ®Ppointment of a receiver and manager to 
the business of Latimer Clark, Muirhead 
and Co., Limited. The firm has undergone some changes 
in recent years, but old-timers in the electrical world will 
receive the announcement with surprise and regret. The 
application for the appointment of a receiver was stated to 
be made by one of the directors of the company, the 
holder of a large number of debentures, the interest on which 
was in arrear. In a leading article in our issue of July 
7th, calling attention to the necessity of some change in the 
existing law for the security of trade creditors, we remarked 
that “the debenture holder who is going to foreclose to- 
morrow may be the official who gives an order to-day.” 
Without fuller information than is contained in the report 
of the application to the Chancery Division, it would be 
unfair to draw any adverse conclusion in this particular 
case; but regarding the matter generally from the 
point of view of trade credit, we refer to it in 
order to draw attention again to the unsatisfactory con- 
ditions prevailing. It is ridiculous to insist upon the 
registration of bills of sale when debentures, pledging assets 
“up to the hilt,” may be issued without any “ outsider” 
being any the wiser. It is unfair to censure private firms 
for reckless trading and permit limited companies to obtain 
unlimited goods on credit whilst debenture interest remains 
unpaid. Trade creditors can take trade risks, but their 
position is seriously assailed when those who are behind the 
scenes, and from whom they receive their orders, are able to 
supplant them in the disposition of assets. A director is 
responsible for the management of a business. A debenture 
holder has a right to exercise his priority over trade credi- 
tors, but it is unreasonable that a trade creditor, who is 
unaware of any prior lien, should come off second best to 
the official debenture holder who is very well aware, not only 
of the existence of the prior lien, but of its forecloseable 
nature, by reason of default in payment of interest at the 
time the goods are ordered. Until some such change as we 
previously suggested is made in the law, whereby it becomes 
compulsory to register issues of debentures and, possibly, also 
to notify default in interest payments, trade creditors will be 
subject to unreasonable risks in their dealings with limited 
companies. 


Mr. Epwarp Nicuots has recently 
Electric Heating in pyblished an account of some experiments 
in which he has adopted electric as 
the means of obtaining a steady temperature; and he 
suggests its wider application in physical laboratory 
practice. The idea is vertainly not a new one, at any rate in 
England, but there is every reason to believe that this useful 
method is capable of development along new lines. The 
advantages are almost too obvious to need pointing out ; the 
long range of temperature, the perfect and simple control, 
and the convenience with which heat can be locally applied 
at a constant temperature, recommend it as one of the 
greatest aids to calorimetry and allied branches of research, 
Mr. Nichols has used it with some success for the heating of 
long bars of glass, with a view to observe the steadiness, or 
otherwise, of their elongation with temperature. The rods 
were surrounded with spirals of iron wire through which a 
current could be sent. To maintain the temperature of air- 
baths constant a naked wire is suggested; we would, 
however, point out, from our own experience, that there is 
nothing to beat an incandescent lamp for this purpose. A 
bare wire is difficult to work with at anything above a red 
heat ; it is apt to diminish in thickness with use and thus 
becomes variable, and burns out. While on this subject, we 
might further observe that hot thin filaments may come into 
use for obtaining spectra. In this case, no slit would be 
required, and great brilliancy ought to be the result. 
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THE MOST ECONOMICAL AGE OF INCAN- 
DESCENT LAMPS.* 


By Lizur. MANNING K. EYRE, U.S.N. 


(Concluded from page 60.) 
Tue first part of this paper appeared in the issue for 
January 6th,t and as the continuation of the subject contains 
constant references to the tables and curves, published in 
that issue, these data are here repeated, with the addition of 


‘Table III. In the former portion of the article the columns 


in the tables were marked erroneously, “ Total cost.” They 
are here corrected and are marked as they should be “ Lamp 
cost.” The curves A, B and ¢ are the same carbons burned 
at different efficiencies : A at 3°1 watts, B at 3°6 watts, and 
c at 4 watts per candle-power. 


TaBLe J. 


Lif Percentage of Watts per candle 
candle-power. or efficiency. 


0 hours... 100 42 
300 |. 84 50 
400 ,, | 784 53 
500 > 73 56 
600» | 686 59 
700 647 63 
1,000 > | 566 69 


1f.—16-C.P. Warr Lamp. 
oa | Mean CP. | Cost of one candle of light for 


Lamp Lamp } 000 hours. 
smashed at cost. | 8,000 hours. When TP. hour costs, 
5e. 
200 hours $5 25 152 | $0°88 $125 $179 
35) 15 114 169 
400, 2°62 144 | ‘75 | 113 1°69 
500 2°10 139 | 97 | 41:13 1°71 
600 1°75 134 | 75 114 1-73 
1:50 129 “745 115 1°76 
800 _,, 1:32 125 | “745 117 1°81 
= 117 12 ‘76 119. 1°85 
1,000 __—s,, 1:05 | 116 47 
TaB.e III 
Lamp | Lamp | aia aa | Cost of one candle of light for 
smashed at cost. 3,000 hrs. | 8,000 hours. When E.H.P. costs, 
8e. 5c. 8c. 
200 hours $525 | 194 $0°655 $0910 
50 184 860 1:27 
,, 2°62 176 “574 857 1:28 
500 210 | #4171 852 {| 1:29 
600 ,, 175 | 165 | 660 | 131 
700, | 380 | 161 | -se7 | 1°38 
800 ,, | 132 .| 878 1:36 
900 ,, 117, (154 562 1:38 


Table III. is calculated in the same manner as Table IL, 
using as data curve 4 of figs. 1,2 and 3. These curves represent 
the average performance of a number of modern lamps of 


20 candle-power and 3°1 watts per candle efficiency. A 


glance at the two tables will impress anyone with the advan- 
tages of using, at the present day, 3-1 lamps in preference to 


. lower economy, as shown in Table If. Although Table II. 


represents the performance of 16 C.P. lamps, we find the 
per greater throughout than for the 
20 C.P. lamp of Table III. The smashing point remains 
very nearly the same, but the saving of expense per candle of 
light is very marked. Taking, for instance, the cost of power 


-as 5 cents and smashing both lamps at 500 hours, the cost of 


a candle of light for 3,000 hours, using the 4-2-watt lamp, 
is $1.13 and using the 20 C.P. lamp is 85 cents ; and in the 
first case, we have averaged only 13°9 candies of lights and in 
the second case, 17:1. The saving per candle is 28 cents 
and per lamp $1.18 in 3,000 hours. Supposing the 4°2-watt 
lamp to be a 20 C.P. lamp of initial efficiency for 4-2 watts, 


* We are indebted to the editors of the Electrical World tor an 
‘advance proof of this article. 
Execrricat Review, January 19th, 1894. 


instead of a 16 O.P. lamp, the mean candle-power for 500 
hours would be 17°4 and the total cost per lamp for 3,000 
hours $19.66, while for the 3°1-watt lamp of 20 candle-power, 
the average candle-power would be 17°1 and the total cost 
per lamp for 3,000 hours $14.53. In other words, a man 
with a 1,000-light plant, paying 5 cents per electrical horse- 
power hour, delivered to the lamps, in 3,000 hours would 
save, approximately, $5,000 by using a 3°l-watt lamp in 
preference to the 4°2-watt lamp, smashing either at 500 hours, 


Hours. 


Candle-power. 


Ampéres. 


| 


Hours, 


Watts per candle-power. 


Hours. 


Fic. In EFFICIENCY. 


Referring again to the smashing point of lamps, by refer- 
ence to Table I. we see that the candle-power, if the lamps 
are broken at 800 hours, with a cost of power of 3 cents, 
averages 12, but it must be remembered that for the last 100 
hours or so of the run the candle-power is down as low as 
94, and the customer is probably complaining bitterly. 

To large users of lamps, who buy in large quantities, the 
first cost of the lamp is much less, and this means, of course, 
that for large consumers the lamp should be broken earlier. 
Another point that must be remembered is that Table LI. 
is for 16 C.P. lamps, and since the price of 20 and 
24 C.P. lamps is generally no greater ; on the other hand, 
the cost of power is greatly increased, and this again would 
induce us to break the lampsearlier. For example, a 24 C.P. 
lamp takes 50 per cent. more power than a 16, with generall 
the same cost of lamp ; a 32 C.P. lamp takes twice as muc 
power, with a lamp cost generally from 30 per cent. to 50 
per cent. higher. nsequently, the higher the candle-power 


of the lamp the sooner it should be renewed to get the most 
economical and satisfactory results. 

Many people will have the impression that if they use 
-4-watt lamps they can run them economically for a longer 
time ; but, by what we have just seen, this is not tenable. 
If the regulation of a plant is not good enough to warrant 
the use of a high economy lamp, it must be remembered that 


_ 
Fig. 1.—CuHancGEs IN CaNDLE-PowER WITH LENGTH OF LIFE. 
= 
100 2 300 400 00 é 
Fic. 2.—CHanGEs IN CURRENT CONSUMED. 
9 00 20 30 400 00 400 700 
. 
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a low economy. lamp on such a plant will act very nearly as 
a high economy lamp would on a well. regulated plant. 
In other words, a 4-watt lamp on a station whose voltage 
rans 4 per cent. high will drop in candle-power as much as a 
3°6-watt lamp on a station where the voltage at no time 
averages more than 2 per cent. high—and will live no longer. 

The curves of figs. 1,2 and 3 speak for themselves, and we 
can only notice from them how well the modern lamp of high 
economy keeps up its candle-power as compared with ex- 

riments made two years ago. Another noticeable feature 
is the increase in candle-power and current consumed, and 
the decrease of the watt per candle in the early part of the 
life of the lamp. If station managers fully realised this fact 
of the increased consumption of energy during the first three 
or four hundred hours of the life of the lamp, they would not 
be so ready to state that the average consumption energy per 
lamp decreased as the lamps burned. A study of the curves 
of current consumption would show at once that practically 
up to 800 hours, the mean consumption of current is constant ; 
or, in other words, if the curves were assumed as horizontal 
lines, the results based on this assumption would be very 
near the truth. 

The above results, concerning the smashing points of 
lamps, leads me to the following deduction :— 

Let M = cost per lamp exclusive of renewals. 

Let Pp = the normal candle-power. 

Let K = decrease in candle-power per hour of life. 

Tet L = cost of one lamp. 

Let y = the number of hours lamp has burned at any time. 

Let 2 = the cost per candle-power hour during any time y. 

On the assumption that the candle-power decreases 
uniformly with the life of a lamp, which assumption is so 
near to the truth that it will be sufficient for the deduction 
of an approximate formula, then the mean candle-power for 
uny time, y, is 

| KY 
P= —— 
x 
: Then for the cost per candle-power, z, for any time, y, we 
ave 


L 
M+ 
Kw 
Redacing 
2L+2My 
2Py—-Ky¥ 
Differentiating and putting 
dz 
dy 


we have for the value of y, at which the cost per candle- 
power per hour z.is a minimum. 
[p — k] 
K XM 

Example :—. = 35 cents; p = 16 C.P.; Kk, from the 
curve of Table II = ‘008; m = 3 cent. - 

Solving the equation for these values, we have for t 
value of y, at which the cost per candle-power hour is a 
minimum, 430 hours. 

For practical purposes this formula can be reduced to 
2uP 

KM 

This formula is only approximately true and its value is 
pater questionable ; nevertheless, it is inserted here in 
opes that it may be useful to some. 


THE GOEBEL-MUNCHHAUSEN LAMP 
STORY. 


By A. M. TANNER. 


THe death of Henry Goebel, the claimant to the honours of 
the invention of the incandescent lamp, has brought forth a 
number of biographical sketches of this alleged pioneer in 
the art of electric lighting. Apparently, the notices that 


have appeared in different electrical and technical journals 
are chiefly drawn from the Electrical Engineer of January 29th, 
1893, which has the following story, viz. :—‘“ Heinrich Goebel 
was born in the little village of Springer, a few miles from 
Hanover, Germany, on the 20th of April, 1818. His father, 
Friedrich Goebel was a manufacturer of chocolate, and a man 
of some prominence in the community in which he lived. He 
was for a time, about 1819-20, Consul for the Netherlands 
in New York. Heinrich received a tolerably good education 
in the Lutheran church school of his native village. Having 
a marked predilection for the study of physical science, he 
was not content to pursue his father’s business, but preferred 
that of a watchmaker and optician, which he learned after 
some preliminary experience as an apothecary’s assistant, and, 
subsequently, carried on, on his own account, in Springer. 
Having, in the course of his business, frequent occasion to 
repair philosophical apparatus for the instructors in the tech- 
nological school of Hanover, he soon became much interested 
in physical research, in which he was aided and encouraged 
by one Prof. Moenighausen, for whom he made various 
pleces of apparatus, and who was accustomed to spend a great 
deal of time in Goebel’s little shop. In 1846, the technical 
journals of Europe published accounts of the now well-known 
electric lamp invented by J. W. Starr, of Cincinnati, in 
which a brilliant light was obtained by the incan- 
descence of a thin rod of carbon enclosed in a Torricellian 
vacuum. As Goebel was skilled in the construction of 
barometers and thermometers, Prof. Moenighausen often dis- 
cussed with him the possibility of making an electric lamp 
on this principle, and they even went so far as to make some 
experiments in this direction, but without successful results. 
During this period Goebel also made galvanic batteries and 


electro-magnetic apparatus, as well as a small magneto elec- 


tric machine. He continued, however, to work industriously 
at his trade, and relates that after having finished a number 
of clocks, he was accustomed to take them to Hanover on 
market days and expose them for sale in the market place, 
where they were usually soon disposed of.” 

This is the Electrical Engineer’s version of Goebel’s 
antecedents and life and doings up to the year 1848, when he 
emigrated to the United States. 

Another journal, the Western Electrician, says that Goebel, 
as a young man, attended the technical school of Hanover, 
where he became interested in electricity, and, with Prof. 
Moenighausen, made many experiments with arc lights. 

The same statement is also found in the Hlectric Power. 

Furthermore, in one of the Court Divisions (U.S. Circuit 
Court District of Massachussetts), where the so-called Goebel 
defence was considered, it is stated: “ While in Germany he 
(Goebel) received instructions from Prof. Muncbhausen, of 
Hanover, and assisted him in making experiments, such as 
obtaining light from electricity, and making galvanic 
batteries. Through his means he learned to make an arc 
lamp, and he believed that an incandescent lamp could be 
produced by a small continuous carbon enclosed in an 
exhausted glass tube hermetically sealed.” 

In another division (U.S. Circuit Court, Eastern District 
of Wisconsin), is found the statement that Goebel “ before 
leaving Germany was very intimate with a Prof. Munchhausen, 
who had experimented with the production of arc and incan- 
descent lights, and gave him the idea which he carried out in 
the United States.” 

It will be seen that this alleged Prof. Moenighausen or 
Munchhausen, as the name is variously spelled, plays a very 
important réle in the Goebel lamp story, and the impression 
is conveyed that this alleged professor was as prominent as 
Poggendorff, Bunsen, Ohm, Helmholtz, Kohlrausch, Steinheil, 
and other German physicists, whose work and investigations 
can be studied in scientific literature and text books. 

In order to establish the truth or falsity of the Goebel 
story, so far as it relates to experiments in electric lighting 
having been made in Hanover in the forties, upon the instig- 
ation of a Prof. Moenighausen, or Munchhausen, the writer 
presented himself at the Technische Hochschule, in the city 
of Hanover, and was courteously received there by Prof. 
Christian Moritz Riihlmann, who has held a professorship 
chair at this institution continuously since the year 1840. 
‘Prof. Riihlmann, a well-preserved old gentleman, evidently 
knew whereof he was ing, when he remarked that no 
person by the name of Moenighausen, or Munchhausen, was 
ever known as a “ professor” in the kingdom of Hanover, 
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and that very few persons cared, illegally, to bear this prefix 
to their name since it might land them in prison. As toa 
Moenighausen, or Munchhausen, having experimented with 
electric lighting at Hanover in the forties, he never heard of 
anything in this line, and did not think it probable that if 
such experiments had really taken place they would have 
escaped his attention. 

Professor Riihlmann seemed to be amused at the credulity 
of the Americans in placing complicated electrical experi- 
ments in Hanoverian villages at a time when electricity was 
solely employed for telegraphic purposes, and this only about 
the year 1844, when the first railway in Hanover was inau- 
gurated. This was the line from Hanover to Brunswick. 

‘Where, in the early forties, could this Moenighausen or 
Goebel have obtained their electrical supplies for arc and in- 
candescent lighting experiments ? Certainly not in Hanover, 
was forcibly presented by Professor Riihlman. When his 
attention was drawn to the statement that Moenighausen and 
Goebel alleged that they were aware of the Starr-King experi- 
ments in England, Professor Riihlmann simply referred the 
writer to the extensive library of the Technische Hochschule 
to find therein any book or journal which would have enabled 
any one from the years 1846 to 1848, inclusive, to obtain a 
description of the experiments carried out at the Royal 
Institute at London, late in the year 1845. A most careful 
research failed to disclose any book or journal existant in the 
forties which could have reached Goebel or his alleged professor 
friend, and enabled them to study and continue the Starr- 
King experiments. 

As a matter of fact, the early history of electric lighting 
was only carefully investigated when the modern filament 
lamp came into existence, and only then was it ascertained 
what Starr and King really did late in 1845 or early in 1846. 
How then was it possible for a person residing at a small 
town, some thirty miles from Hanover, to obtain knowledge 
direct from England, concerning experiments about which 
there was no published information accessible to the professors 
of the Technische Hochschule ? 

Springe, the birthplace and home of Goebel up to the date 
of his emigration in the year 1848, was not within easy 
reaching distance from Hanover at atime when news travelled 
slowly, and electrical experiments were seldom performed, 
except in the laboratories of scientific and educational insti- 
tutions. 

Visit Springe, remarked Professor Riihlmann, and you 
will probably learn that Goebel evolved all his alleged elec- 
trical experiments out of his inner consciousness, and that 
~ have no foundation in fact. 

n hour’s ride by railway brought the writer to Springe, 
and there, in this village of rural Hanover, friends and com- 
rades of Henry Goebel were soon found. One, a hale and 
hearty old man, now serving as court bailiff at Springe, and 
born in the year 1816, told the writer that Heinrich Goebel 
never attended the Technische Hochschule at Hanover, and 
that he was a permanent resident of Springe up to the date 
of his departure for America. He was no watchmaker or 
optician, and was engaged chiefly in going round from place 
to place, selling and repairing clocks. Before that time he 

been a locksmith. 

When asked to be guided to the little shop where 
Professor Moenighausen was in the habit of spending his 
leisure time to make electrical experiments, this ancient 
court bailiff said that he had never heard of such a professor, 
or any person bearing such a name, and that Heinrich 
Goebel, after he left his father’s house, lived in a little 
cottage to which the writer was led. 

This cottage is a one-story dwelling, having a gable roof 
with a garrett, and one living room on the ground floor. It 
is difficult to imagine, being in this room having only two 
small square windows, that perverted or hastily written 
history was inclined to place complicated electrical experi- 
ments within these dingy surroundings. 

Heinrich Goebel’s boyhood friends being questioned, one 
said that he remembered that Goebel made a torch of coal 
put inaclay tube, but that it was lighted at the end by a 
flame, and that there was no electricity about it. 

It seemed rather remarkable that Goebel ever made the 
allegation that he built magneto-electric machines in his 
cottage at Springe. None of his neighbours and friends 
ever heard of such a thing, and most assuredly had he ever 
carried on any electrical experiments at Springe, his work 


would not have remained unknown. A village in rural 
Hanover is not like the great city of New York, where, as 
the Electric Power appropriately says ‘Goebel arrived in 
New York in 1849, and from that time on his work is 
wrapped in mystery.” Goebel came of peasant stock, and 
his father never was Consul of the Netherlands at New York, 
since he was a gardener by profession. . Certainly the work of 
Goebel at Springe was no mystery to his friends and 
neighbours, and no trace can be found of his alleged 
professor friend and tutor—Moenighausen or Munchhausen 
as the name has been indifferently written. 

Was this professor friend another Mrs. Harris, and is the 
whole thing another Munchhausen story ? 


EXPERIMENTS ON BROWN’S ASYN- 
CHRONOUS MOTORS. 


By A. BANTI. 


(Concluded from page 61.) 


The motors installed are of various powers, from } H.P , 14 
to 3H.P. Internally is seen the inductor consisting of two 
series of coils inserted in so many apertures effected near 
the inner surface of the mass of iron which forms the in- 
ducing core. The two windings have one termination in 
common, thus the motor has three leads. When the motor 
has to be set in motion, the two coils are traversed by two 
alternating currents removed from each other at an angle 
sufficient to produce a strong rotatory magnetic field, but so 
that one may act alone while the other remains interrupted. 

The necessary reduction of phase is effected by inserting 
in one of the circuits of the induced a strong self-induc- 
tion coil, and in the other, a series of voltmeters of the 
Stanley and Kelly system. By this means of reducing the 
phase of a current there is industrially applied a property 
which my illustrious friend Mengarini has already discovered 
so as to effect electrolysis with alternating currents. 

The induced is formed with a given number of rods of 
copper threaded in proximity to the cylindrical surface of a 
core of laminated iron, and connected at both ends with two 
hoops of copper. 

he motor has thus a construction of great simplicity, and 
does not contain sliding contacts, and has a rotatory mag- 
netic field. 

One of the 8 H.P. motors experimented on by me has the 
following dimensions: the length, 420 millimetres; the 
width, 440 millimetres; the height, 435 millimetres. The 
bobbins of the inductor are 12, six belonging to the circuit 
necessary for setting the motor in action, six belonging to the 
circuit which works either during the starting or when the 
motor performs work. The induced consists of 38 copper 
rods. The total weight including the pulley keyed upon the 
shaft is about 190 kilos. 

The experiments were conducted in the following manner : 
The motor was set in action by making use of the two 
windings, as soon as synchronism is acquired, which is per- 
ceived by means of an ammeter inserted on the principal 
conductor, which assumes a definite position. The circuit of 
the mass in motion interrupts itself, and the belt is applied 
to the motor. There are simultaneously measured, the watts 
supplied, the ampéres required, the volts from the conductor 
at a constant potential, the speed and the couple on the shaft 
of the motor. The watts were measured with a Ganz watt- 
meter, the volts with a Cardew ; the velocity was meast 
with a tachometer previously and frequently standardised. 
The supply is deduced from the difference of the indications 
of a dynamometer and suspended weights, which act upon & 
metallic band wound on the shaft of the motor, 

From these readings I calculated the power recovered from 
the motor, its useful effect, the power factor, the percentage 
between the apparent and the effective electrical energy. 

All the results which refer to one and the same series of 
experiments proceeding from the smaller to the larger loads 
to which the motor was submitted, are united in the follow- 
ing table. 
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| Per cent. 
| 8 H.P. re-| Useful | Power | energy 
Watts row | factor | | 
con- i rom the | 
at 106°3 | tions at, x watt angles ¢ energy, 


sumed. “volts. | 1’. ~ watt. | voltx amp. | 
| 


9065 170 | 910 080 | 065 | 0503 «98-8 
067 | 0602 53°.00' | 661 


1543°5| 210 | 903 | 1:54 | 073 | 0693 | 46°.10' | 442 

16415 220 | 885 | 170 | O76 | 0-703 | 45°.20’ 

93520 270 | 875 | 249 | 0°77 0821 | 34°.50' 217 

26460 290 | 880 | 2°75 076 | 0860 | 30°40 162 

34300 365 | 865 363 077 | 0866 30°00 = 128 

41160 435 | 845 | 411 | O73 | 0892 | 26°50 | 120 
{ 


7. The same motor was experimented upon ¥ exchanging 
the induced for another having a diameter decidedly smaller. 
In Table III. are comprised the results of the experiments 
made with this new induced, showing that the useful effect 
remains as in the former case, but the apparent energy in 
comparison with the real energy is considerably increased. 
This result was to be expected as Table III. fully confirms. 


III. 


| | | Per cent. 
Useful| Power | Power | 
Watts | required Speed, effect factor | factor | “PParent 


c x 735°5 watt in angles, 


motor, watt volt x amp. 
c. 100° 


78°.40' 4050 
624 | 20 | 896 | 070 | 060 0400 66°20’ 1472 
19842 | 225 | 892 136 072 0577 54°.50') 733 
19012 | 262 | 864 190 074 0680 47°10 469 
14377 | 30 | 9088 258 O78 0762 40°20 311 
29400 | 345 | 872 310 O78 0799 37°00, 251 

185 


| 
| 0863 30°.20 159 
4°68 0°69 | 0878 28°.30'' 139 


8. The other motor of 14 H.P., on which I have per- 
formed a new series of experiments, has the following 
dimensions : length, 360 millimetres; breadth, 380 milli- 
metres; height, 375 millimetres. In it the bobbins 
introduced are cight : four belonging to the circuit necessary 
for setting it in motion, and four for the working current. 
The copper rods forming the induced are 37. The weight 
of the motor, including the pulley keyed upon its axle, is 
about 120 kilos. 

The measurements were executed in the manner previously 
described, and from them the following table has been drawn 
up :— 

TasLe 1V.—Moror or 14 H.P. 


| | | 
| 


| Percentage 
Watts | Ampéres |Speed| H.P. Useful Power Power (of apparent 
oon. recovered| rota- recovered| effect factor factor in| energy to 


cummed at tions | from the| c x 735°0, ~— watt angles |real energy 
* 107 volts. | at 1’. c.| “watt volt x amp. ?. 100k *4-W- 


7 (1,336! o | 72°.50'| 2397 
9310 11 (1,352) os7 | o76 | 0793 | 37°.30'| 26-4 
12495 14 {1,332 1:27 | 074 | 0833 33°30’) 199 
13720 15 1,356! 137 073 31°.20' 17-0 


16415, 175 1,360 164 | 073 | 0877 | 28°40'| 108 

18740 20 |1'308| 1-83 | O72 | 0875 29°00) 142 

22050, 1,300 | 211 | 070 | 0917 | 23°30’; 918 
1,264 


2756-2, 275 


2°26 0°60 0930 | 21°.30' 675 


From an examination of this table we have deduced that 
when the motor supplies a force a little superior to 1} H.P., 
1. 1°64, the yield is at its maximum and corresponds to 73 
the angle the removal of the is 28°.40’, 
and the percen of apparent energy to the real energy is 
this (fig. 3), the four curves which characterise its working. 
I have divided the field in two, with a resistance, m M, 
referring to the ordinary force which ought to be supplied, 
and to the excess. 

As Table IV. shows, the maximum force to which the 
motor is subjected is of 2°26 H.P., and then the variation 


of the velocity is maintained within sufficiently restricted 
limits. It is then to be noted that for motors of this power 
the speed is kept such, for each variation of force comprised 
between very extensive limits as not to abruptly stop the 
movement. 

9. A still smaller model is that of } H.P. Its dimensions 
are : length, 310 millimetres ; thickness, 310; height, 315. 
The bobbins of the inductor are eight in number, four 
belonging to the circuit for setting the apparatus in motion, 
and four for the working current. 


Power in watts. 
Power factcr 


02 03 04 OS 06 O07 08 09 


A, watts consumed; B, ampéres required; c, useful effect; p, power factor. 


Fia. 4. 


The copper rods forming the induced are 35 in number. 
The weight of the motor, including the pulley keyed upon 
the axle, is about 70 kilos. The measurement was effected 
as settee and the relative data are found collected in the 
following table :— 


TaBLE V.—Moror or H.P. 


| Forcontage 
-P. re- Is of apparent 
wares |eorered) | Angular |" cneray 
quired | -otations ox 7155 power | on the real 
at at 1’ the | factor, energy, 
107 volts. motor,, watt | volt xamp. ?. vVXA-W 
1225) 4 1,372 | 0 | ~ 0286 |75°.20'| 249°4 
3479 5 1,360 | 031 0°65 0°649 | 49°. 30’ 53°8 
465°5 6 1,376 | 0°45 071 0725 | 43°. 30’ 
73 1,312 | 059 0°795 | 37°. 20’ 26°5 
8452) 95 1,332 | 0°89 | 35°. 30 20°3 


Here the yield corresponding to } H.P. is 71 per cent., and 
the percentage of apparent energy to the real energy, as it 
is easily foreseen in a motor of so small power, reaches 23. 
The speed, on varying the load, is little removed from the 
original value. I have drawn out the four characteristic 
curves of the motor (fig. 4), so that its behaviour may be 
easily examined. 

10. Lastly, I believe it convenient to conclude this experi- 
mental study on the Brown motors by giving, in fig. 5, the 
scheme of the secondary circuit as it is found actually installed. 

If m isthe motor which has to be fed from the trans- 
former, T ; to set it in motion there is brought down a special 
commutator, c, which connects the points, a, b, and c,d. In 
such case the current which we suppose to proceed from the 
pole, m, of the transformer, traverses the two windings of the 
motor, M, and passes from the side by a resistance, R, with a 
regulable self-induction by means of the interrupter, J, and 
by the side, c, d, through a series of voltmeters, v, to return 
re-united to the transformer, T, in ”, then, to have traversed 
on ammeter, 8, which is precisely what serves for judging if 
the motor has arrived at synchronism. 

When this is reached, the commutator, (, is turned upwards 
and the connection, a, f, is established. The ammeter, A, has 
the office of indicating the action. It is, lastly, to be noted 
that the ammeter, B, the resistance, R, with self-induction 
and the voltmeters, v, are common to all the motors of a given 
installation. The resistance is found enclosed within a small 
box containing mineral oil, and having a cover of marble. 

Cc 
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On this cover are attached the different sections of the 
resistance over which the handle, J, may pass. This resistance 
is always in derivation on the transformer, and, through it 


R 


constantly a current which is very feeble on account of 
its self-induction. To this feeble current, whilst the motor 
is being set in motion, is joined that which traverses one of 
the windings. This arrangement is used to avoid the effects 
of extra current on closing and opening whenever amotor is set 
in motion and forms the subject of a special patent taken 
out by Brown. 


ELECTRIC LIGHT ON SHIPBOARD. 


Tue Pall Mall Gazette of Tuesday evening last, under the 
sensational heading, “ A Needless Ocean Danger,” refers to 
some cases of fire caused at sea by electric wires and 
fittings, and particularly refers to the accident on board the 
ss. Lmpress of Japan, where a fire broke out in the hold and 
burned about 10 tons of cargo. 

We are aware that many fires have occurred in steam- 
ship installations, and the cause is perfectly well known. 
First and foremost comes bad workmanship in making joints 
in wires; secondly, insufficient mechanical protection of 
wires ; thirdly, fuses ; fourthly, exposure of wires to water. 

The nature of the insulating cover on the wires is referred 
to as of the utmost importance. But that is notso; the danger 
exists at the innumerable points where this covering must be 
removed to make joints, for unless these joints are insulated 


with skill and care, so as to make them equally as good as 


the rest of the cable or wire, high insulation in the lengths 
between the joints is of no value. 

Then in installations carried out by cheap contractors, 
wood casing is run to carry the wires. This wood casing 
usually catches fire first, and in many cases it is run up 
by joiners or carpenters, who pull in the wires, and nail 
down the wood covers anyhow, so that it is done cheaply and 
quickly, in some cases damaging the insulation, and often 

iving nails into it. 

The best firms never used wood casing if they can per- 
suade the shipbuilders to use iron-sheathed concentric wires. 
Wood casing is quite insufficient as a protection for any in- 
sulation on board a ship; it, however, just suits the “ jerry 
builder” of ship installations; it is cheap, and requires no 
special skill in fixing up, and, best of all, from their point of 
view, it covers up a cheaply insulated wire. 

Nothing but armoured cables are good enough for ship 
work, jointed by properly designed cast-iron junction boxes, 
fitted and screwed together water-tight. In this style of 
work the electric wires on board cannot possibly cause a fire ; 
there is nothing combustible near the wires. Many ships are 
fitted complete with armoured wires without using a foot 
of wood casing, but running armoured cables is expensive. It 
requires skill and good workmanship ; and, to begin with, an 
armoured cable costs more than a cheap wire run up in 23d. 
a yard wood casing, which should never be allowed on board 


ship. 


Fuses and switches are in many cases the cause of fires. 
Fuses are often tampered with as they must be accessible for 
replacement ; sometimes a 5-ampére fuse is found replaced 
by a 50 or 100 ampére fuse. Switches totally unsuited to 
exposure to water and mechanical injury are often used. 
First-class switches are always watertight, and every part 
perfectly incombustible, but in many cases common house 
switches are used, open to water and insufficiently protected. 

Ship installations a few years ago, and to some extent still, 
were carried out in such a cheap and nasty way in many in- 
stances, that first-class electrical firms ceased to consider this 
branch of work worth pursuing, so scores of ships have been 
fitted up by firms who never employed an electrical engineer 
on the ‘ob; by firms of plumbers and coppersmiths and 
joiners. Board of. Trade regulations might do something to 
remedy the state of affairs, but the suggestion to educate the 
engineers or officers in electrical engineering is hardly prac- 
ticable. Where is it to be got for them? The technical 
schools know nothing of the requirements in such an educa- 
tion, and engineers and officers could not spare the time 
wasted in electrical engineering classes in considering sub- 
jects of no value whatever for their purposes. Such men 
don’t want to “ know a little about everything and not much 
of anything.” If they knew something about the different 
kinds of switches, fuses, wires and cables, and the different 
systems of fitting them up in actual practice, that is all they 
want. 

First-class work is being carried out by electrical engineers 
in ship-work we know, and these firms could do something 
to onthan the interest of the right people to the importance 
of properly fitting out steamships. Such action, no doubt, 
might be called interested, but that does not matter ; the dis- 
cussion of their opinions and methods would do immense 
good. The fire risk is certainly a needless one on board 
ship, and it only requires to be impressed on shipowners that 
a fireproof system of wiring can be got if they are willing to 
pay for it. 


CORRESPONDENCE. 


Double-Acting versus Single-Acting Engines. 


In your issue of the 19th inst. you reprint from the South 
Wales Star a letter from Messrs. Willans & Robinson 
concerning the Newport electric lighting. We tendered one 
of our double-acting, high-speed, noiseless engines for this 
work, and regret that Messrs. Willans & Robinson should 
have considered it desirable when dealing with quite another 
point to make a statement in their own interest to the effect 
that a single-acting engine was the only suitable type of 
engine for the work. 

We wish to point out that Messrs. Willans & Robinson 
have absolutely no ground for such a statement outside 
their own opinion. For direct driving central station 
engines Messrs. Willans & Robinson have had all the credit 
and all the advantage due to pioneers, and they naturally 
resent any intrusion on ground which has been so profitable 
to them. The success of the Willans engine has been, we 
take it, largely due to the high personal character and genius 
of the late Mr. Peter Willans, and the engine as he left it 
is, as it was bound to be in his hands, the perfection of the 
single-acting engine, and we propose to compare it under the 
several heads which determine its central station value with a 
high-speed double-acting engine. 

(1.) Economy.—The economy of the Willans engine has 
been determined from careful tests with new engines under 
the most advantageous circumstances at Messrs. Willans and 
Robinson’s works, but we understand that equally careful 
official trials run at Portsmouth Dockyard show results con- 
siderably inferior to those obtained at Thames Ditton. We 
have no doubt that the high results given are obtainable with 
care in fixing the dimensions of the engine relatively to the 
load, and, above all, in carefully preparing the slide and 
piston valve rings so that they may be absolutely tight on 
trial, but anyone looking at the central valve, who has 
experimented with piston rings for tightness, will understand 
how easily a pound or so of water per E.H.P. can go in 
actual practice. 
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Practical men probably laugh at the farce of determining a 
contract on the difference of a decimal point or so in the 
consumption of water shown with the new engines on trial, 
but in any case the double-acting engine, with equal care to 
reduce the initial friction and get the best possible results 
from the steam, is capable of getting economy practically 
equal to any single-acting engine. The annual consumption 
of coal for a given output is, in fact, modified in a very 
trivial way by the type of engine employed, as long as the 
initial friction is small and the size of engine arranged to 
suit the average loads. The real value of the central station 
engine would, in fact, probably be determined by the user on 
account of the following qualities, viz. :— 

(2.) Durabiiity.—In this respect any single-acting engine 
has necessarily the following bad points as compared with 
the double-acting one, viz. :— 

(a.) The cylinders must, for the same horse-power, be 
double the area, and the pressure on the bearings and load 
on all parts must also be doubled. The bearing surface for 
same length is also only half that of the double-acting engine. 

(b). The bearing surfaces are always pressing on the 
journals in one direction, and anyone who has made 
frictional experiments on shafts knows what an immense 
difference this makes in causing wear, as compared with the 
to and fro action of the double-acting engine. 

(c.) The rods acting as struts in the single-acting engine 
are necessarily always in unstable equilibrium, and the action 
of the engine is always tending to increase any slight fault 
which may easily be brought about by wear or distortion of 
bed, and this would go on until the are subject to 
dangerous strains and a crankshaft or other part gives way. 

(3.) Steady Running.—The impulses per revolution of a 


single-acting engine are only one-half those in the double- — 


acting one. This fact is of immense importance for electric 
light work generally, and without any doubt double-acting 
engines will govern better than single-acting ones. 

(4) Quiet Running.—This appears to us to be the only 
raison d’étre of the single-acting engine, and many people 
have been willing to accept all the bad points belonging to 
the single-acting engine for the sake of this one quality, but 
with our patented forced system of lubrication, the film of 
oil kept constantly under pressure between the working sur- 
faces, permits our double-acting engine to run quite as 
quietly as any single-acting one can do, and it is quiet at all 
loads, which single-acting engines frequently are certainly 
not, even with the devices for cushioning, which have to be 
fitted. This is due to the fact that at light loads and the 
usual high speeds, the momentum of the working parts 
(which are necessarily much heavier than in the double- 
acting engine) overcomes the steam pressure and throws the 
working rods temporarily into tension, causing very heavy 
knocking and considerable risk of broken crankshaft, 
especially if the constant wear has been permitted to go on 
without adjustment. 

(5.) Simplicity —That our double-acting engine may be 
much less complicated than the single-acting one, is well 
illustrated by the following comparative statement of the 
component parts in one of our 300 I.H.P. self-lubricating 
compound engines as compared with a 300 I.H.P. Willans 
central valve engine :— 


Number of parts in each. 
Name of part. 
Willans. Belliss. 
Single-acting. Double-acting. 
Crank pins ... 3 2 
Connecting rods 6 2 
Eccentric rods ot 1 
Cylinders, steam... 2 
compression or 
; equivalent } 3 2 oil pumps 
Slide valves | 1 
Metallic packings in slide Total metallic Total metal- 
valves ... | packings, 24 4¢ lic 
» packings in glands | 9 88, 3 
Comparative number of parts | 54 19 


On the whole, considering the above facts and the unfor- 
tunate history of single-acting engines when they have had 


to run under circumstances where great care and supervision 
could not be given, we are quite willing, in spite of Messrs. 
Willans and Robinson’s opinion, to wait quietly the settle- 
ment of the question by practical men, when they find that 
they really have a double-acting high-speed engine which 
runs quietly, safely, and economically. 

Trusting you will be able to find room for this letter in 
your valuable paper, as this subject is one of increasing im- 
portance to electrical engineers. 

G. E. Belliss & Co., Limited. 


Keely Reminiscences. 

Noticing in your issue of December 15th, 1893, a review 
of a book by Mrs. Bloomfield Moore on “ Keely and his 
Discoveries,” which book, by the way, I have not seen, it 
occurred to me that I might contribute a few interesting 
reminiscences of the early days of the so-called “ a 
motor.” My remembrance is very clear as to the facts whic 
I shall state. 

I lived in Philadelphia during the decade 1870 to 1880, 
and first heard of Keely about 1875. He had invented a 
“ generator,” a “multiplicator,” and a “reservoir of force,” 
and according to accounts did a number of very wonderful 
things with his “vapour.” Soon after, I think during the 
winter of 1875-76, I was invited among others to see an 
exhibition of the new force at Mr. Keely’s laboratory or 
workshop in Philadelphia. Prof. E. J. Houston was present 
and about 50 or 60 others, mostly men of business, without 
special scientific or mechanical training. 

It would be of little use to go into details of what was 
done. There was plenty of (quas?) scientific jargon indulged 
in by the exhibitor even in those early days. There was 
nothing said about sympathetic vibrations, or harmonics, as 
I presume the jargon had not developed to such a pitch of 
refinement. 

The main point with me was to discover whether our 
exhibitor was self-deceived or not. The opportunity came 
in a most unexpected way. To show that the generator of 
the power was empty, Mr. Keely attempted to turn a cock 
on one end of an iron cylinder, and thereby open the cylinder 
to the air. The cock projecting outward did not turn easily 
and he seized a pair of gas pliers and—broke it off short near 
the cylinder. I said to Prof. Houston who stood near, “ he 
must plug that hole!” But he did not, although not for a 
moment did I turn aside or relax my watchfulness. He 
dropped the pliers and broken cock and said nothing about 
it, except keep up the jargon of meaningless terms. A few 
minutes after, on securing the right “indications” conse- 
quent on the passage of water through other openings pro- 
vided therefor, and making a number of passes, such as 
blowing by the breath into still other holes, he got far enough 
to take off the pressure to show what his vapour could-do. 
To do this he connected a small copper pipe to another 
cock on the same cylinder, from which he had broken the 
Jirst without plugging the hole. 1 concluded, naturally, that 
the first was a “dummy” for the purpose of showing that 
there was no initial pressure in the apparatus. 

The “vapour” (compressed air), was passed from the 
“ generator” to the “ multiplicator,” which was supposed to 
increase its power enormously. The passage through the 
“ multiplicator” was uneventful and I suspected it had the 
function of a wash bottle, which, listened to by Mr. Keely, 
gave some idea how fast the vapour was being used, as it 
would not do to let it out too fast or the experiments would 
come to a sudden termination. 

A “globe motor” was shown, and consisted of a globe of 
copper about eight inches in diameter with hollow trunnions 
through which the vapour-conveying pipe passed to its 
interior. It got up a speed of 300 or 400 revolutions per 
minute, but gradually, yet we were told that it would be 
impossible to stop the globe by the hand. It was not to be 
gotten at by the spectators, and the experiment of stopping 
it was not made. It rattled about in its bearings while 
revolving, and I would have undertaken to have stopped it 
with a slight pressure of my little finger. 

The “vapour” from the generator was supposed to have 
filled a “reservoir of the power” through a copper pipe 
about eight feet in length of ,';th-inch bore in a few seconds, 
and to a pressure of about 4,000 lbs. (shown by gauge on 
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the reservoir), although the capacity of the reservoir was 
evidently not far from a cubic foot ; and, by the way, the 
reservoir had near its bottom an ordinary globe valve of 
about 1-inch pipe size, opening outward to the air. This 
valve did not hiss or leak air or water. Can it be possible 
that the entering vapour tube went direct to the gauge, and 
did not communicate with the interior of the reservoir ? 

The “vapour,” according to Mr. Keely, condensed at once 
on falling to 300 lbs. pressure, yet we were allowed to hear it 
hiss, and even to smell it as it escaped from the end of the 

ipe, when the gauge showed much less:than that pressure. 

n fact, the gauge went steadily down toward zero at the con- 
clusion of the “ séance,” and very gradually indeed when the 
pressure reached 10 or 20 lbs. The vapor smelled like oily 
air. The handle of a revolver could be seen projecting from 
the back pocket of the pair of pantaloons worn by the 
exhibitor on this occasion. Is not that an eccentricity of 
genius ? 

I went to another show of this kind a couple of years later 
but learned nothing more than I had learned to my own com- 
plete satisfaction on the first occasion. There were more 
“etheric vapourings ” and less experiment. Several subse- 
quent invitations were persistently declined. 

I saw in, 1879, at the shops of I. P. Morris & Co., Phila- 
delphia, a turned globe of steel 3 feet in diameter (with a 
6-inch opening inside), lying in the scrap metal, a discarded 
bauble of Keely’s. Also two heavy hollow cylinders of 
forged metal with numerous forged rings shrunk on the out- 
side—section of rings nearly square, about 4 by 4 inches— 
diameter somewhat less than 2 feet. When I saw them the 
rings were being turned off or removed in a lathe, a rather 
heavy job, as was also that of getting them on the cylinders 
originally. “He joys cash, we ask no questions,” was the 
comment of the director of the works made to me at the 
time. 

Leaving Philadelphia in 1880, my observations ceased. 
There were exposures even before that, of course. Men 
eminent in science pronounced the vapour simply compressed 
air. You say “ Keely may have at first himself believed in 
= vibrations, and afterwards he may have led on 
his dupes on the same line in which he himself had gone 
wrong.” If he ever believed so, it must have been before the 
birth of the Keely motor, as I think you may agree after my 
evidence above given. I heard nothing of sympathetic 
vibrations when I attended the first exhibitions. The tune- 
ful character of the motor, and its relation toa harp of a 
thousand or more strings came later, together with other 
developments. 

Is it not a wonderful motor that, despite the repeated 
greasings with the contributions of an army of the creditors— 
and for 20 years at that—it persistently refuses to move ? 
I mistake, it appears to have moved from Philadelphia to 
London if the “ indications ” you give are to be relied upon. 
Keep it moving. 

Elihu Thomson. 


Central Station Engines. 


We understand thata reference to one of the London Lighting 
Stations in a letter of ours which you reprinted last week from 
the South Wales Daily Star, has been taken to mean that the 
Willans engines at that station kept up the lighting when 
other engines there—made by the Brush Company—had 
broken down. This was not our meaning ; we did not use 
the word “engines,” and, in fact, are informed that the 
engines referred to have never broken down. ‘The cause of 
the stoppages alluded to is immaterial to our argument, nor 
is it even fully known to us. Stoppages of one sort or 
another are more or less inevitable at the start of an installa- 
tion, and our object in calling attention to the case was not 
to depreciate other engines, but (for reasons which the con- 
text made clear) to give an instance in which Willans engines 
had been called upon todo more than their fair share of work, 
and had responded to the call with signal success. Had our 
engines broken down, we are sure Mr. Raworth's fine engines 
would equally have taken up their work. 


Willans & Robinson, Limited. 
C. 8. Essex, Secretary. 


Direct-Driving versus Rope-Driving. 

The discussion which it may be hoped will follow from 
Mr. Ruddle’s interesting and impartial letter should be 
carried on rather by users of lighting plant than by those 
commercially interested in its manufacture. We do not 
propose, therefore, unless compelled to do so, to discuss the 
merits of the two systems, but there are certain statistical 
facts which should be set right at first. Mr. Ruddle takes 
as his text our statement that rope or belt driving is 
“obsolete and inefficient,” and he gives the following 
approximate figures for the horse-power at present at work 
in public lighting stations in the United Kingdom :— 


London. lsewhere. 
Direct-driving, Willans ... . 16,000 14,000 
Rope or belt driving - 16,000 14,500 


Such figures are difficult to collect, but we can, of course, 
answer for our own, and they differ somewhat seriously from 
Mr. Ruddle’s. Taking London first, we have the following 
figures for Willans single-acting, direct-driving engines, 
actually installed and ready to operate prior to the end 
of 1893 :— 


LH.P. 

St. James’s and Pall Mall Company 3,685 
Westminster Company ove oes 3,940 
Metropolitan Company 4,430 
City Lighting Companv 1,575 
St. Pancras Vestry . 1,450 
Charing Cross Company 1,785 
Kensington and Knightsbridge Company ... 2,120 
Notting Hill Company eee eos ese 560 
Chelsea Company .... see soe 965 
20,510 


besides 360 H.P. in the (we believe) privately owned public 
station at Holloway, and not including engines on order for 
the new station at Hampstead, or repeat orders unexecuted, 
to the combined extent of nearly 2,000 H.P. (this is 
naturally the slack season in regard to extensions). The 
powers given are those of our published price lists, and 
though in a few cases engines are worked below power, there 
are probably as many where the list power is exceeded. 

On the other hand we cannot account for more than 
15,000 H.P. in London public stations, of all other types 
together, including a large horse-power of the fine direct- 
driving (but double-acting) engines of the Brush Company 
at Bankside, and at least 2,000 H.P. of belt-driving, but high- 
speed and single-acting Westinghouse engines at Sardinia Street. 
We doubt if there can be 12,000 H.P. at work in the metro- 
polis (including Deptford) by belt or rope-driving, against at 
least 23,000 direct-driving, a very different proportion from the 
equal figures given by Mr. Ruddle, while, if it were fair to 
take into account some very large private installations, 
which, from their magnitude, almost deserve to be called 
ga ones, the proportion in favour of direct-driving would 

largely increased. It will be seen that we had better 
warrant for the use of the word obsolete than Mr. 
Ruddle’s figures imp!y ; especially as nearly the whole of the 
rope-driving plant was ordered in days when the Willans 
— was comparatively little known for central station 
work. 

We will not trouble you with so close an analysis of the 
country figures, but our own engines in provincial stations 
(and in Scotland, in which direct-driving is almost universal), 
amount to considerably more than 16,000 horse-power. No 
doubt rope-driving makes a better fight in the provinces 
than in Eesha, especially in Lancashire, where the local 
influence of what may be called non-specialised engines is 
naturally great, but even in that county we believe the 
horse-power of Willans engines in public lighting is about 
as large as, if it is not larger than, that of all other makes. 

But if the use of the word “obsolete” i3 a matter of 
opinion, “ inefficient ” (of course in the sense of relatively 
inefficient), is a truism ; no one doubts that belts and ropes 
absorb power, and the only question of interest is, “how 
much?” It is a question we have vainly tried for years 
to get reliable evidence upon, and if Mr. Ruddle’s letter 
brings an answer, we, amongst others, will welcome it. 


Willans & Robinson, Limited. 
C. 8S. Essex, Secretary. 
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THE SOCIETE INTERNATIONALE DES 
ELECTRICIENS.* 


Ar the meeting of January 10th, 1894, M. Gaiffe read a paper 
concerning the application of the currents from the central stations 
to electro-therapeutics. The writer first enumerated the different 

urrents required for these applications. First, there are currents of 

iwintensity, but perfectly regular and with a potential capable of 

eing regulated without any sudden variation ; induced currents, also, 
with a potential capable of being very easily regulated, and in 
which the number of alternations may vary from one every two or 
three seconds to thirty or forty per second; currents under a tension 
of 10 to 12 volts for feeding the lamps for lighting up cavities; cur- 
rents for feeding galvano-cauteries for inst. , and capable of 
varying between 10 and 50 ampéres at a voltage of about six volts. 
Then, alternating currents of high frequency, like those employed by 
M. D’Arsonval, strictly sinusoidal alternating currcnts with variable 
frequency ; and, lastly, the currents required for feeding little motors 
used for turning electrostatic machines or other apparatus. M. 
Gaiffe then summed up the methods employed for obtaining these 
currents from those furnished by the central stations. 

To obtain continuous currents from an alternating current station, a 
transformer for changing alternating currents into continuous ones 
must be employed. Very little power is required, 100 volts and a 
quarter of an ampére ; nevertheless, to obtain a regular continuous 
current, we are obliged to select machines of very large dimensions, 
in order to have a good many plates at the collector, and the efficiency 
is naturally very low. 

With continuous current stations many modes of procedure may be 
employed. A rheostat may be introduced into the circuit, but in 
order to absorb into this rheostat about 100 volts and a few milli- 
ampéres, we require a resistance of about 100,000 ohms divided into 
a large number of sections. We may proceed more simply by making 
the current pass at the station voltage into a resistance of 500 to 
1,000 ohms, from which we take, by means of two runners, a deriva- 
tion which enables us to obtain the current required with a regular 
variation. 

For induced currents, in consequence of the enormous variation in 
the frequency which has to be produced, we are obliged, in the case of 
alternating current districts to transform this current into continuous 
current, to enable it to work an interrupter and to give a fresh alter- 
nating current of the frequency required. With continuous current 
stations the transformation is effected directly. 

For feeding galvano cauteries we are again obliged to employ a 
rotatory transformer with alternating currents and a regulating rheostat 
with continuous currents. M. Gaiffe adopts the following method :— 
He determines first what are the requirements of the installation, and 
he arranges in derivation, on the mains of the district, a series of 
accumulators of suitable capacity and placed in series with a number 
of lamps determined by the value of the charging current. At the 
terminals of these accumulators, a derivation is taken on which are 
branched the apparatus to be worked. 

f the requirements have not been exactly determined, we can 
always, after a certain time, add or withdraw some lamps so as to 
equalise the charge and discharge of the accumulators. For pro- 
ducing alternating currents of high frequency, if we have to do with 
alternating currents, we should employ the well known method of 
Messrs. D’Arsonval and Tesla. With continuous currents it will be 
necessary to use a rotatory transformer. 

To obtain strictly sinusoidal currents of variable frequency and 
voltage and also for motive power, we must again have recourse to 
continuous currents for alternating current motors, for as the speed of 
alternating current motors is generally constant, we are obliged to 
employ mechanism that is more or less complicated and not very 

racticable. M. Gaiffe then comes to the following conclusion :— 

ith continuous currents the solutions are generally simple, with 
alternating currents, on the contrary, they are more or less compli- 
cated, and we are generally obliged to have recourse to batteries. 
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The Local Government Annual and Oficial Handbook for 1894. By 
S. Epczcumps-Rocers. Atthe Local Government Journal office, 
Dorset House, Dorset Street, Fleet Street, E.C. 

Un Metods per la Trattazione dei Vettori Rotanti od Alternativi ed una 
Applicazione di esso ai Motori elettrici a correnti Alternate Memo- 
riadel, By Professore Gatiteo Ferraris. Torino, Carlo Clausen. 

The London Matriculation Directory. University Correspondence 
College, 32, Red Lion Square, Holborn, W.C. 

Inventions, Researches and Writings of Nikola Tesla. By Tomas 
ComMMERFORD Martin. Published at the offices of the Electrical 
Engineer, of New York. 

Induction Coils and Coil Making. By F.C. Atxsop. Published by 
E. & F, Spon, 125, Strand. 


Sutton Electric Lighting.—At a meeting of the Local 
Board the clerk reported that the draft advertisements and draft speci- 
fications for the proposed lighting of the town by electricity had 
— settled by the General Purposes Committee, and were now 
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BUSINESS NOTICES, &c. 


READY.—On Tuesday next.—The Universal Electrical 
Directory (J. A. Berly’s) for 1894, will be issued on Tuesday next. 
Orders for copies should be at once placed with Messrs. H. Alabaster, 
Gatehouse & Co., 22, Paternoster Row, London, E.C. The price of 
the book is 4s., post free. 


The State of Trade during 1893, and Prospects for 
the New Year (concluded from page 67). 


The Corlett Electrical Engineering Company, Limited, 
of Wigan (who are the northern agents for Messrs. Crompton & Co., 
Limited, of London and Chelmsford), have carried out a large number 
of installations in various parts of the country, and as their business 
has been increasing so rapidly they decided to open in Newcastle-on- 
Tyne a branch office for dealing with the work of that immediate 
neighbourhood. This office is under the management of Mr. C. W. 
Fairweather, who is well known in the district, having previously 
held an important position in Newcastle. The company have carried 
out an important pumping plant for the Consett Iron Company, 
Limited, County Durham, in which the power is transmitted from 
the blast furnaces to the workings of the mine, a total distance of 
something like two miles. The fact that there was a plentiful supply 
of steam raised from the gases of the blast furnaces determined the 
position of the generating plant. The overhead conductors consist 
of naked copper wires carried on insulators, and the working pressure 
of the generator is 500 volts, the machine being compound wound. 
The first pumping set consists of a series wound motor driving by a 
belt a three-throw ram pump, which is delivering water through 
about 1,000 yards of piping against a vertical head of 110 feet. The 
other two pumping sets consist of motors direct coupled to centri- 
fugal pumps, and are dealing with a large volume of water at a com- 
paratively smali head. The company have also supplied a smaller 

umping plant for a colliery in North Wales, where the vertical 
head is 500 feet. With regard to colliery lighting, the company has 
supplied a number of plants, among which may be mentioned a com- 
plete plant for the new colliery of the Garswood Coal and Iron Com- 
ny, Limited, of Wigan. ‘The dynamo is on the surface and is 
iven by a Robey compound engine, and the whole of the surface 


* and underground arrangements are included in the scheme of lighting, 


lamps of various candle-power being fitted according to the require- 
ments of the various places. In addition to this, smaller plants have 
been put in for Messrs. Richard Evans & Co., the Hulton Colliery 
Company, and the Castle Eden Coal Company. With regard to 
cotton mill lighting, we may mention an installation for Messrs. 
McConnel & Co., of Manchester, consisting of about 1,000 lights, two 
600 light dynamos, and one 200 light dynamo, all three machines 
being coupled toa main switchboard and arranged to run either in 
parallel or separately. The company have also carried out several 
other cotton mill jobs, of a smaller size, which do not call for any 
special mention. In general works’ lighting there was supplied by 
them a very complete lighting plant forthe new works of the United 
Alkali Company, Limited, at Fleetwood, consisting of a Browett- 
Lindley engine, dynamo, and arc and incandescent lamps of various 
candle-powers. At the Ince Wagon and Iron Works, Wigan, eight 
arc lamps of the new Crompton-Pochin type have been fixed, with 
remarkably successful results. The lamps burn very steadily and 
are not giving the slightest trouble. The Corlett Company have also 
carried out a number of other installations for hotels, offices, &c., and 
have also fitted up a number of private telephone exchanges. They 
have at present some important contracts in hand, which will shortly 
be completed. The whole of the dynamos, motors, and arc lamps 
mentioned above are of Messrs. Crompton & Co.’s manufacture. 


Messrs. Crompton & (Co., have carried out among others the 
following contracts. The first mentioned are really public works for 
either large corporations or municipal authorities: Lighting of the 
Southampton Docks for the London and South Western Railway. 
This work has been carried out on the “low pressure direct cur- 
rent system ” to facilitate the future use of motors ; and the lighting 
at present consists of 60 arc lamps outside, and 1,000 incandescent 
lan:ps in the sheds. Lighting of the Great Eastern Railway Com- 
pany’s terminus at Liverpool Street and adjoining premises: They 
are now carrying out important extensions in connection with their 
recent contract which will increase the number of arc lamps to 200, 
and the number of incandescents teabout 7,000. The work is carried 
out on the low pressure direct current system, the mains consisting in 

t part of bare copper strip carried on insulators. Bradford 
Joint Stock Bank: This consists of 20 warehouse elevators, each 
driven by a separate motor, the supply being off the Bradford mains, 
each elevator is capable of lifting 11 cwts. at a speed of 120 feet per 
minute, Southend Corporation: This isan extension of their former 
plant and consists of a second Paxman engine and boiler, additional 
dynamos, and three additional cars. Crystal Palace: Complete 
lighting of the main nave, courts, &c , of the Crystal Palace with 90 
arc lamps supplied with current from three Crompton dynamos, 500 
volts, 30 amperes each, the lamps being 10 in series and 3 parallels. It is 
believed that this is the first time such an arrangement has been carried 
out, at any rate, on such an extended scale. Brighton Corporation : 
This consists of a set of 45 15-ampére lamps arranged to be supplied 
off the Corporation's mains, 5 in series and 230 volts, i¢., 46 volts per 
arclamp. Hove Electric Company, Limited: Large extension orders of 
this Company have been carried vut both for Messrs. Crompton’s bare 
system of mains and for the permanent plant and buildings now rapidly 
approaching completion. Dewsbury Corpcration: Central staticn 
contract in accordance with the terms recently published, on the 
direct-current low pressure system. Compagnie Hydro-Electrique, 
Antwerp: This is a contract for mains only, on their bare copper 
underground system. The present extent of this order is about 13 
miles of streets. London and India Joint Dock Company: 32 are 


fa 
4 
| 
4 
4 
4 
~ 
j 
are, 
‘ 


120 THE ELECTRICAL REVIEW. 


[Vol 34. No, 845, Fesruary 2, 1894. 


lamps for their new arrangements of lighting at Albert Docks. 
Southampton Electric Lighting Company: Considerable orders for 
extension of plant, owing to the rapid increase in the output of this 
company. Hove Commissioners: Complete wiring and fittings for 
the new Town Hall. In addition to the places included in above 
list, the company have supplied their new and improved type 
of arc lamp to the following places: Hull Corporation, for the 
market-place, 20 lamps; Charing Cross Station, 28 lamps; London 
and North Western Railway, 20 lamps; Glasgow Corporation, 80 
lamps; Lancaster Corporation; Oxford Electric Lighting Company. 
Richmond Corporation, through Messrs. Latimer Clark, Muirhead 
and Co., Limited. Also 30 arc lamps and electrical portion of instal- 
lation both for the are and incandescent lighting of the Batavia 
Exhibition in Java, through Messrs. J. Birch & Co. House installa- 
tions:—Among a large number the following are some prominent 
ones: S. S. Berger, Esq., Knebworth, complete installation of 72 
lights, with oil engine and Crompton-Howell battery; G. Buxton, 
Esq., Theydon Bois, complete installation of 110 lights, with steam 
plaut and battery; J. H. Tritton, Esq., Lyons Hall, complete instal- 
lation of 70 lights with oil engine and Crompton-Howell battery ; 
Rev. W. A. Duckworth, Frome, 90 additional lights fixed, also 
generating plant and battery; J. Corbett, Esq., Droitwich, installation 
of 57 27-plate Crompton-Howell cells, also the lighting of the estate 
offices. Among sundry work, Messrs. Crompton have supplied or 
have in hand plants for the complete lighting of steamships for the 
Societe Anonyme John Cockerill; to the Great Eastern Railway; the 
complete electric lighting of H.M.T.S. Worcester; the Stanton Iron 
Works Company for the extension of their new haulage plant; Messrs. 
Simpson & Co., four sets of plant for lighting pumping stations ; the 
Free Trade Wharf Company; Messrs. Barclay & Fry; Messrs. John 
Mowlem & Co., also laboratory installation consisting of dynamo, 
battery, &c., to the University College, London. They have also 
supplied through their agents, Messrs. J. C. Howell, Limited, of 
London and Lilanelly, and Messrs. Corlett Electrical Engineering 
Company, of Wigan, a large number of motors for a variety of pur- 
poses, but more especially for use in collieries and mines for under- 
ground electrical haulage, pumping, ventilating, &c. Also through 
their agents, the Crompton Electric Supply Company of Australia, 
they have, among other plants, supplied the following:—Complete 
installation plant for a large business premises in Sydney consisting 
of three Davey-Paxman vertical compound “* Windsor” engines coupled 
direct onthe same bedplate to three dynamos, each having a capacity 
of 30,000 watts. Complete plant for the lighting of a large meat 
stores at Sydney. Pumping plaut fora large colliery in Newcastle, 
the first electrical pumping plant ever installed in the colony. Com- 
plete central station plant for the Perth (Western Australia) Gas 
Company, for the supply of private lighting, together with a complete 
system of distributing maius through a large portion of the city. 
Additional plant for the Daily Telegraph ottice, Sydney. Complete 
lighting plant for mines, and a large number of other installations. 


Messrs. Willans & Robinson, Limited, report that the H.P. of * 


the engines ordered from them during the year 1893, amounted to 
18,950. This is a large increase on past years, as will be observed 
when it is remarked that the total orders booked in 1892 amounted 
to 14,300 H.P., and those in 1891 to11,100 H.P. The engines ordered 
in 1893, vary in size from 40 H.P. to 570 H.P., and the majority of 
them are for direct coupling to dynamos. The Willans engine is 
coming into favour as a motor for supplying power as well as for 
lighting purposes, for recently orders were booked for several mill 
engines, among them being one of 570 H.P. for a flax mill in Belfast, 
and another of 540 H.P. for a flour mill in Germany. Among the 
new electric light stations for which they have received orders during 
the year, may be mentioned the towns of Nottingham (650 H.P.), 
Aberdeen (320 H.P.), Lancaster (395 H.P.), Hampstead (860 H.P ), 
Warrington (270 H.P.), and Dewsbury (400 H.P.); and the following 
companies: Southampton Docks (Light and Power, 240 H.P.), Lanca- 
shire and Yorkshire Railway, Victoria Street, Manchester (300 H.P,), 
Royal Albert Dock (600 H.P.), Birmingham Grand Hotel (180 H.P.), 
and Holborn Restaurant (4U0 H.P.). The repeat orders during the 
past year, from various companies who use the cumpany’s engines, 
amount to 7,876; the principal ones are: the Liverpvol Electric 
Supply Company (1,920 H.P.), the Westminster Electric Supply 
Corporation (1,160 H.P.), Brighton Corporation (720 H.P.), General 
Post Office (394 H.P.), Birmingham Electric Supply Company (200 
H.P.), St. James’s and Pall Mall Electric Lighting Company (550 H.P.), 
Bradford Corporation (400 H.P.), St. Pancras Vestry (400 H.P.), 
Bristol Lighting (720 H.P.), Chelsea Electric Light Company (205 
H.P.), Glasgow Corporation (720 H.P.). Many stations have been 
erected and started during the past year, the engines for which were 
ordered previously ; such as Bristo) (1,440 H.P.), Glasgow (1,210 H.P.), 
London and North Western Railway (384 H.P.), City Lighting Com- 
pany, Bankside Station (1,440 H.P.), Dundee Lighting (660 H.P.), 
Norwich Lighting (300 H.P.) These figures are independent of the 
repeat orders mentioned above. At the Chicago Exhibition Messrs. 
Wiullans had two engines, one of 360 H.P., and the other of 165 H.P. 
These were driving shafting in the British section of the Machinery 
Hall, and we understand that for two months or more, owing to an 
accident to another engine in the section, they drove the whole of the 
shafting in it and part of the German section as well. Several other 
Willans engines were shown, one a 300 H.P. set coupled to a Siemens 
dynamo, which was used for driving search lights, and several smaller 
oues made by the M. C. Bullock Manufacturing Company of Chicago, 
the company’s American licensees. The total H.P. of the Willans 
central-valve engines now in use or on order amounts to 75,440. 


Lancaster and the Electric Light.— The Lighting 
Committee of Lancaster Town Council have resolved to fix in dif- 
ferent parts of the principal streets of the town, electric arc lamps of 
1,000 and 2,000 candle-power. 


Brighton-Rottingdean Electric Railway,—At the 
statutory meeting of the Brighton-Rottingdean Electric Tramroad 
Company on 24th ult., the chairman, Mr. E. O. Bleackley, in the 
course of his remarks, said they were compelled to hold their first 
statutory meeting within six months of the passing of the Act. He 
might mention that it was the first time that the Crown had 
consented to allow along length of the foreshore to be used fora 
commercial undertaking. The terms of the license of the foreshore 
had not yet been definitely settled between the Board of Trade and 
the company’s solicitor, and they were still negotiating for the land 
for the approach tothe station at Rottingdean. Then there were 
great difficulties to face in Parliament, and also with the Board of 
Trade, and their Bill was actually given up by their Parliamentary 
agents; but, by dint of perseverance and tact, they obtained the Act 
in the face of the most serious opposition. They had settled the 
question of rental to be paid the Corporation for the part of the line 
within the borough and the station at Kemp Town, and all the 
necessary plans had been virtually passed. The detail plans had also 
been passed by the Board of Trade. With regard to the practical 
aspect of the undertaking, the various points had been carefully con- 
sidered by eminent engineers and experts on their behalf. The rails, 
which were of steel and of a heavy ,type, would be imbedded in the 
solid rock with concrete, and this method of fixing had been duly 
approved by the Government authorities. They hoped to commence 
work early this month and to complete the line in about six months, 
contracts having been entered iuto for the plant and material 
necessary to carry out the undertaking. They were well satistied 
with their work, and hoped soon to place the shareholders in the 
possession of a valuable investment. The nominal capital of the 
company was £20,000, but after going carefully into the figures the 
directors were of opinion that between £14,000 and £15,000 would 
be sufficient for the purposes of the company, and that, he was 
delighted to tell them, had already been subscribed privately. No 
comunissions had been paid for the sale of shares, nor had any expense 
been incurred beyond what was absolutely necessary. The time was 
rapidly approaching when the whole sea front from Rottingdean to 
Portslade would be lined with houses and every method of conveying 
the population to and fro would be a natural benefit both to the town 
and the driving interest. They firmly believed that this line would 
be a permanent and increasing attraction to Brighton. Its novelty 
(in that there was nothing like it in existence) would attract both 
scientists and engineers. Considerable interest would be aroused by 
it, and it would be a world-wide advertisement of the town. 
Residents would use it as a pleasant mode of travelling, and visitors 
would patronise it both for the benefit of their health and the novelty 
of having a sea voyage on wheels. Before he sat down he thought it 
his duty to thank the Corporation of Brighton for the liberal way in 
which they had recently met them. 


Electric Light at Bristol.—An extensive installation at 
the Merchant Venturers’ School, has now been almost completed by 
Messrs. Crompton & Co., Limited. The specifications for the work 
were drawn up by Mr. W. Wilson, M.A., chief lecturer in electrical 
engineering, aud formed a useful exercise for the senior students in his 
department. The current is supplied from the Corporation mains. 
The whole of the building is not at present supplied with the current, 
as it is the intention to allow the students of the electrical 
engineering department to undertake each year the wiring of one or 
more of the rvuoms which are as yet without the supply. In the 
basement the carpenters’ shop is brilliantly lit with 15 lamps 16-C.P. 
each, arranged on five switches, so that when the room is not fully 
occupied only those lamps which are required may be lit. In the 
plumbers’ workshop there are 12 similar lamps arranged on four 
switches, and the ante-room to the workshops is supplied with two 
lamps; the cloak-room, corridor, and head porters office are also lit 
by incandescent lamps. On the first floor the current is supplied to 
the principal art room by two groups of lights, each consisting of four 
50-C.P. lamps, the modelling room is supplied with two 50-C P. 
lamps. In the head-master’s room there are nine lamps. ‘The 
arrangements for lighting the great hall, which is entered from this 
floor, are very complete. In the centre of the hall there are six elec- 
troliers supplied by Messrs. Verity & Sons, each supporting seven 16- 
C.P. lamps. On the platform there are two three-light brackets of 
similar design. The space under the gallery is lit by twelve lamps and 
the gallery itself by eight. On the next floor the current is supplied to 
the elementary art rvom, where there are 10 lamps of 25 C.P. each, 
and to the engineering drawing room, where there are 24 similar 
lamps on the Unity Street side and 12 on the Denmark Street side. 
On the second floor the installation is at present limited to the 
physical laboratory, which 1s lit by four 25 candle-power lamps, and 
1s provided with 12 wall brackets to which table-lamps can be 
attached, or which can be used for obtaining alternating current from 
the city mains for experimental purposes. Mr. H. 'l'. Sully is the 
engineer in charge of the work for Messrs. Crompton & Co., and the 
installation has already been tested and approved by the city elec- 
trical engineers. 

Telephone Desk.—A very useful article, known as Royle’s 
telephone desk, is being placed upon the market. It can be fitted up 
at the side of the exchange instrument for receiving telephonic 
messages in offices or any other establishments, but it may ulso be 
used as an ordinary desk upon which visitors on entering an office can, 
with very little trouble, send in their messages to the persun the. 
visit. A very novel part of the desk is that, between the leaves which 
support the sloping shelf, there is fixed a roll of paper, the end of 
which issues through an opening in the top of the shelf, for writing 
upon. On the back board, by means of which the desk is secured to 
the wall, there is a card upon which may be set forth names, &c., of 
one’s customers who are connected with the telephone. Mr. R. W. 
Jones, of Holly Park, Crouch Hill, N., is the agent for the desk, which 
is made in walnut and is on sale at a very moderate price. 
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New Wall Socket.—Mr. A. P. Lundberg has recently 
placed upon the market the “centric” wall socket, an illustration of 
which we give below. The plug is composed of two segmental rods 
of spring brass, separated by a backbone of vulcanised fibre running 
parallel with them, and effectually insulating them from each other; 
these three parts are screwed together in the plug, and form a 
cylinder of + inch diameter with the fibre backbone projecting on 


each side, the two brass rods forming the contacts of the plug. On 
the base are screwed two brass contact plates of ample size, which, 
together, form a circular hole for the reception of the plug. A fibre 
collar fitting over the projecting ends acts as a shield against short 
circuit; a cut-out is also supplied. When the plug is inserted the 
projecting fibre occupies the space between the contact plates of the 
base, and prevents the possibility of any contact being made between 
them except in the right manner. 


Acme and Immisch Electric Works, Limited.—In a 
recent issue we mentioned the formation of the Acme and Immisch 
Electric Works, Limited, and we have now before us a copy of the 
circular letter which they are issuing to the trade. From this letter 
we learn that having acquired the manufacturing branch of the 
General Electric Power and Traction Company and the Acme Electric 
Works, the two businesses are amalgamated and will be carried on at 
the Ferdinand Works, Chalk Farm Road, N.W. By the amalgamation 
the new company acquires patent rights, machinery, &c., for the out- 
put of everything necessary in electric power and lighting contracts. 
The employés of both firms having been retained, the facilities of 
manufacture and extensive experience at their disposal should be of 
great service to the trade, for whom we understand it is the intention 
of the company, as far as practicable, to manufacture. There is cer- 
tainly a large field for them, particularly as we understand they intend 
devoting special attention to the growing demand by manufacturing 
firms for motors fed off central station circuits. Central station engi- 
neers are encouraging the use of motors on their supply circuits, and 
“Immisch” motors being eminently suitable for the purpose, the 
company should find their hands pretty full before long. We also 
understand the company will continue the manufacture of Cockburn’s 
switches, cut-outs, &c., as heretofore. 


Bankruptcy.—In the Salford County Court recently, 
Mr. Langdon applied for the discharge in bankruptcy of Mr. Walter 
Rowbotham, electrical engineer, 27, Sidney Street, Salford. The 
assistant Official Receiver reported that the receiving order was made 
on October 13th, 1890, on a creditor's petition. The liabilities were 
£2,875, and the sum available for distribution among the unsecured 
creditors and for the payment of costs was £637 lls. 10d. A first 
and only dividend of 1s. 11d. in the pound was paid. The failure of 
the bankrupt was really due to insufficient business. The books did 
not disclose the bankrupt’s position at any time. Within three 
months of the date of the receiving order the bankrupt, when unable 
to pay his debts as they became due, gave undue preference to 
certain of his creditors. The deputy judge said no very serious 
offence had been committed by the bankrupt. He granted the 
discharge, subject to a suspension for three months. 

Mr. Thomas Fletcher applied to the London Bankruptcy Court, on 
18th inst., for an order of discharge. After hearing the statement 
the registrar granted an order of discharge, subject to the debtor 
setting aside from future salary £10 per month, until a dividend of 
10s. in the £ has been paid to the creditors. The debtor consenting, 
an order was entered in those terms. 

Last week, ©. W. Cox and F. G. Robinson, formerly 
carrying on business as electrical engineers, at 8, Strand Street, 
Liverpool, applied for their discharge. From the Official Receiver’s 
statement it appeared that the liabilities were £1,627 19s. 2d., 
but proofs actually admitted amounted to only £1,194 14s. 7d. Assets 
will realise only £697 7s. 8d. A first and fina) dividend of 3s. 49d. 
had been paid. The official receiver reported that the bankrupts 
had omitted to keep proper books of account. Mr. Neville sub- 
mitted that the estate showed 10s. in the £, and that in regard to 
the books the bankrupts had only omitted to keep a cash book, and 
other books that were kept gave all the necessary information. Judge 
Collins, however, suspended discharge for two years. 


Price Lists, Catalogues, &¢,—From Messrs. Joseph 
Bourne & Son we have received an illustrated list of stoneware, 
insulators, battery jars, &c. The pamphlet is very neatly set out, 
and there are a number of fairly good illustrations. Messrs. Bourne 
have recently succeeded in perfecting the process for threading the 
bolt-holes of stoneware insulators, so that they can be fitted perfectly 
with screw-bolts of either metal or wood. 

From Messrs. Elliott Brothers we have received illustrated price 
lists descriptive of the Ayrton & Mather's electrostatic reflecting 
voltmeters, and Ayrton & Mather’s electrostatic gravity voltmeter. 

We have received a copy of Messrs. J. E. H. Andrew & Co.’s list of 
the “Stockport” patent gas engine. Prices and a great deal of in- 
formation are given, although the list is a very small one. 


Electric Light at Windsor.—The Windsor (Gazette says 
that “ After vainly struggling to keep the plant going in the interests 
of the consumers, Messrs. Roger Dawson, Limited, have been com- 
pelled to stop running the electric light in the town. Mr. Farrow, 
their Windsor manager, received instructions to stop running the 
machinery on Monday. This is entirely due to the bad state of the 
mains laid down for the Electric Light Company by Messrs. J. E. H. 
Gordon & Co., which are now practically useless on account of being 
eaten through in several places by electrolytic action, due to water 
getting across the two mains, the tar having in mavy places sunk and 
left the mains bare. No more light will be supplied until new mains 
are laid, which will be done at once if the Corporation will only allow 
the company to proceed.” Our readers must perfectly understaud that 
the sole authority forthis extraordinary statement isthe JI indsvr Gazette, 
perhaps Mr. Tomlinson may have something to say on the subject. 

Electric Lighting of Ships of War.—The necessity of 
having an alternative means of lighting the magazines and shell 
rooms of large men-of-war in case the bulkhead electric light should 
give out, has resulted in the Admiralty deciding to carry out experi- 
mental trials and have a variety of patterns of electric hand-lamps, 
in order to ascertain which is the most suitable for service use. The 
Cambridge gunnery ship at Devonport has been supplied with lamps 
from the Bristol Portable Lamp Company, Pitkin Portable Lamp Com- 
pany, and Mr. Marsh. The lamps are to be tried comparatively, and 
periodical reports as to the results are to be forwarded to the Admiralty. 

Derry Electric Lighting.—The scheme for lighting 
Derry city by electricity was fully considered at a specially convened 
meeting of the Lighting Committee of the Corporation last week. 
The question was considered as to the desirability of asking the Local 
Government Board to make a further advance of £5,000 to enable the 
committee to completely light the city with arc lamps. The present 
contract is for 160, and it is estimated that about 60 more, making a 
total of 220, will be required. The running power of the machinery 
is 249 lamps, and there is a spare engine, builer, and pair of dynamos 
to run 160 more in case the demand renders this necessary. 


Clacton Local Board and Electric Lighting.—Some 
discussion took place at the last meeting regarding a proposal to light 
the town by electricity. It was considered that it was not desirable 
for the Board to undertake such a project on bebalf of the ratepayers, 
but they would be willing to assent to any reasonable proposal by 
any undertakers obtaining a provisional order for that purpose, and 
that the Board would consider any offer to light the town with 
electricity, providing that provision be made for the town to take 
over the undertaking upon reasonable terms at a future day if the 
Board should so determine. 


Metropolitan Electric Supply Company.—This 
company have given notice to the London County Council 
of their intention to lay mains in Elgin Avenue and Road, 
Carlton Road and Hill, part of Edgware Road, Portsdown 
Road, Abercorn Place, Hamilton Terrace, Upper Hamilton Terrace, 
Abbey Road, Place, and Gardens, Violet Hill, Nugent Terrace, 
Alma Square, Hill Road, Garden Road, Grove End Road, Loudoun 
Road, Elm Tree Road, Circus Road, Hall Road, Melina Place, and 
Stranraer Place. 


The Liverpool and District Pulsion Telephone 
Company, Limited.—A general meeting of the members of the 
above-named company will be beld at the offices of Chalmers, Wade 
and Co., chartered accountants, 5, Fenwick Street, Liverpoo), on 
March 2nd, at three o'clock p.m., for the purpose of having an 
account laid before them, showing the manner in which the winding 
up has been conducted, and the property of the company disposed of, 
and of hearing any explanation that may be given by the liquidator. 


The Electric Arms and Ammunition Syndicate, 
Limited.—At an extraordinary general meeting of the above com- 
pany, held at 17, Throgmorton Avenue, E.C., on January 5th, 1894, 
the following special resolution was duly passed; and at a subsequent 
extraordinary general meeting was duly confirmed, viz.:—“ That the 
company be wound up voluntarily.” Mr. Edward Frederick Hunt, 
of 17, Throgmorton Avenue, London, E.C., was appointed liquidator 
for the purposes of the winding up. 

Colliery Lighting.—The Messrs. Dixon, Limited, have 
just decided to light up the workshops, engine rooms, &c., at their 
No. 4 Pit, Biantyre, also to have about 50 lights fitted into the pit, 
The Faraday Electrical Engineering Company, Limited, have the 
above work in hand, and will use one of their 9-unit dynamos and a 
Robey high speed engine. In all, about 100 lights will be erected, 
but a large number of these will be 50 C.P. specially arranged for the 
examination of the coal while passing over the picking tables, &c. 


Wigan and Electric Lighting.—A number of trades- 
men met together some days ago to discuss the electric lighting 
question. One speaker said that if the Corporation did not move in 
the matter immediately, there were persons of a speculative turn of 
mind who would obtain necessary powers to supply the town. 
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Easton, Anderson & Goolden, ‘imited,—On_ the 
26th ult, the above company was registered, being an amalgamation 
of Easton & Anderson, the old established engineering firm of London 
and Erith, and Messrs. W. T. Goolden & Co., electric engineers, 
Woodfield Works, Harrow Road, London. The former firm, who for 
so many years have had an extended connection in hydraulic and 
general engineering work, have more recently been paying attention 
to the development of electric transmission. In their Erith works, 
for some four years, travelling cranes of 15 and 20 tons hare been at 
work driven electrically. A special department had been established in 
their works for the execution of various electrical work. The 
firm of Goolden & Co. have been prominently before the public 
in connection with the application of electric transmission in mines. 
The nature of the electrical work of each firm being so similar, the 
combination of the two should lead to an increase of business on 
either side, as the new company will be in a position to carry out, 
in its entirety, all the work in connection with a large electrical 
installation, either for transmission of power and for lighting. 
Mr. W. T. Goolden and Mr. Ll. B. Atkinson join the bcard of 
Easton, Anderson & Goolden. 


Mill Lighting.—In our last issue we stated that there 
are only two dynamos at work at Messrs. Martin, Son & Co.’s Lindley 
Mills. Weare since informed that there are three. The additional 
one (to which we did not refer), is for the purpose of running the 
180 lights just put in by Messrs Sykes, Tunbridge, of Huddersfield, 
and also for charging 53 accumulators, the latter having been over- 
hauled and connected toa specially designed switchboard made by 
the above firm. 


Newcastle Tramways.— At the last meeting of the 
Newcastle City Council a letter was read from the Brush Elec- 
trical Engineering “ompany, Limited, in regard to the proposal 
to change the system of trams in Newcastle, and suggesting 
the suitability of electric traction as being the most efficient system 
of mechanical locomotion which could be introduced to Newcastle. 
The letter was referred to the Tramways Committee. 


Electric Lighting of West Hartlepool.—aA special meet- 
ing of the West Hartlepool Town Council is to be held on February 19th, 
when the following resolution, passed by the council in November 
last, will be submitted for confirmation and adoption: “ That appli- 
cation be made to the Board of Trade to grant to the council a pro- 
visional order, authorising the council to supply electricity within the 
district of the Borough of West Hartlepool.” 


Brighton Electric Lighting.—Mr. A. Wright, manager 
of the Brighton Corporation Electric Lighting Works, has reported 
to the Lighting Committee that the result of the past year’s working 
of the sliding scale has been that the average price charged for elec- 
tricity is 6"1d., against the old price of 7d. The revenue for the year 
is in consequence £1,007 less than it would have been if no reduction 
had taken place. 


Business Announcement.— We have been asked to 
state that by mutual arrangement, Mr. A. A. Campbell Swinton has 
ceased to represent Messrs. (. A. Parsons & Co., and in his place 
Mr. C. P. Martin has been appointed their London agent. Their 
London office will continue to be at 66, Victoria Street, Westminster, 
as previously. 


Hove Electric Lighting.—The directors of the Hove 
Electric Lighting Company, Limited, finding that an unexpectedly 
large number of customers have during the past few weeks made ap- 
plication to be connected with the company’s system, are pushing on 
the work of completing the permanent station, in order to supply 
these customers, and are also putting down additional plant. 


Newport and Electric Lighting.—The Sub-committee of 
the Parliamentary and Improvement Committee, who have charge of 
the electric light question, last week visited Chelmsford to see the 
high-tension installation, by Messrs. Crompton, of London. We 
understand that the Electric Lighting Committee will stand by their 
original recommendation to accept Messrs. Fowler's tender. 


Electric Light at Epping.—Messrs. Edmundsons have 
received instructions from E. J. Wythes, Esq., for the electric lighting 
of his residence, Copt Hall, Epping, near London, including 
motive power, dynamo, cables, wires, and all interior fitting. They 
have also received orders for an electric light installation at Castle- 
Douglas. 


English-Made Carbons. — The Atlas Carbon Manu- 
facturing Company, Limited, write us regarding our recent notice on 
this subject. The company say they have for some years made both 
lighting rods and battery plates at their Southwark address. We 
have pleasure in inserting this correction. 


Indian Tea Plantations and Electric Lighting.— 
During the Christmas holidays Mr. T. N. Christie, of St. Andrew’s 
estate, Maskeliya, India, had his tea estate bungalow lighted by elec- 
tricity. 

Liverpool Electric Supply Company, Limited,—The 
fifth annual dinner of the employs and friends of this company 
took place on Saturday evening, at the Alexandra Hotel, Dale Street, 
at which about 100 persons were present. 

School Electric Lighting.—At a recent meeting of the 
Finchley School Board, it was stated that a report is being prepared 
as to the cost of providing the electric light in the Board’s schools. 


Ship Lighting.— A new Castle liner, the Tantallon 


Castle, launched the other day at Glasgow, is lighted throughout by 
electricity. 


Sale of Electric Lighting Plant.—On Wednesday, 
31st ult., was sold by auction at the instigation of the liquidator, the 
whole of the electric lighting plant of the Halifax Mutual Electric 
Light and Power Company, comprising four engines, three dynamos, 
a quantity of are lamps, switchboards, meters, bells, cables, wires, &c. 


Llandrindod Wells Electric Lighting.—A company 
has expressed its willingness to establish a temporary plant here next 
season as an experiment. 


CONTRACTS OPEN. 


Leeds,—February 12th. For the various works required 
in extension of the electric lighting station in Aire Street, Leeds, for 
Yorkshire House-to-House Electricity Company, Limited. Plans and 
specifications at the company’s offices in Aire Street from February 
6th to 12th, and bills of quantities by post on application to Messrs. 
Milnes and France, architects, Bradford. 


Scarborough,—February 5th. For lighting by elec- 
tricity the Council Chamber, court house, offices, &c., in the Town 
Hall, Castle Road, for the Corporation. A specification of the number 
of lights required may be seep, and other information may be obtained 
at the Town Clerk’s office, Town Hall. 


NOTES. 


Secondary Heats of Galvanic Elements,—In a recent 
paper in the Annalen, H. Jalin discusses the thermal condi- 
tions of galvanic elements, and gives the following corrected 
values for the secondary heats of several well-known 


examples :— 
Secondary heat. 


Element. Cal. 


Cu, Cu (Cy H; || Pb (Cz Hy O02). Pb — 4151 
Ag, Ag Cl | Zn Cl, + 100 H,,O, Zo... + 5139 
Ag, Ag Cl | Zn Cl, + 50 H, O, Zn + 
Ag, Ag Cl | Zn Cl, + 25 H, O, Zn + 2654 


Ag AgBr Zn Br, +25H,0,Zn ... + 1°488 


For further details, and also for an explanation and defence 
of the methods which were recently criticised by Streintz, 
consult Ann. Phys. (hem, Vol. |., p. 189. 


The Explosion at the Larne Restaurant, Paris,— 
A serious accident happened on March 2nd, 1891, at the 
Larne Restaurant, Paris. It was caused by an explosion of 
gas, which made great havoc. The damage was estimated at 
about 300,000 francs. The restaurant was lighted both by 
gas and by electricity. Opposite the restaurant, the Popp 
Sompany, who supplied the electrical energy, had laid cables 
and disturbed the gas pipes. The electric cables, which were 
badly laid, became heated one day and melted the gas pipes. 
Each company tried to lay the blame on the other. The 
result was an action whichis now beforethe Paristribunal. We 
cannot say yet what decision will be arrived at, but it is interest- 
ing to examine the report of the experts. This report shows 
that the electric cables had been laid in a brickwork con- 
duit through which also passed the leaden pipes belong- 
ing to the gas mains used for street lighting. ‘The gas pipes 
which were uncovered had two holes through which the gas 
escaped, and as this gas could find no other outlet, it coilected 
in M. Larne’s cellars. The gas thus accumulated exploded 
when the lamps were lighted. The primary cause of the 
accident, therefore, lay in the holes in the gas pipes. These 
holes had, no doubt, been produced by the short-circuiting 
which had taken place between the gas pipes and the electric 
cables. The Popp Company was, therefore, shown to have 
laid its electric cables badly, and also to have placed them 
in a conduit belonging to the gas company, without giving 
due notice to the latter. It appears also that the Popp 
Company had removed an earthenware pipe in which the gas 
pipes were laid, and which served as a drain to convey to the 
outer air any gas which might escape. On the other hand, 
in the morning of the day when the accident happened, a 
smell of gas had been noticed, and the gas company were 
communicated with. They, however, deferred making the 
necessary investigations until the next day. Thus we see 
that the blame is divided, and it will be interesting to note 
what decision is arrived at by the Court. M. Larne, whose 
wine was lost, claims an indemnity of 100,000 francs ; the 
insurance companies also claim heavy damages. 
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Exhibition at Orleans in 1894,—We are informed that 
an industrial exhibition will be opened at Orleans next May. 
A special class will be reserved for electricity and its indus- 
trial applications, especially lighting and motive power. 


Electric Mains in Paris —The Paris Compressed Air 
Company is not making great progress in Paris just now ; 
but it must be borne in mind that mains laid only a few 
years ago by this company have now to be re-laid. Thus 
permission has just been asked to lay an electric main in the 
Rue Pont-Neuf, although one had already been laid all along 
this street. 


The Proposed New Pacitie Cable.—The following are 
the opinions of two Australian statesmen of some eminence, 
both of whom appear to fully realise the importance of 
establishing a cable connecting Great Britain and Australia 
vid the Canadian route. :— 

Sir Thomas McIlwraith, Premier of (Queensland, speaking 
at Ottawa on 27th ult., said :— 

A Pacific cable under British control was necessary in the interests 
of the Empire. Cavada could count upon Queensland, and he hoped 
that the Imperial Government would also assist, but even if financial 
support from that quarter were withheld, he believed that the 
Colonies would still carry out the project. 

Hon. Robert Reid, Victoria Minister of Defence, in con- 
versation with a representative of Reuter’s Agency in 
London, said, on 25th ult. :— 

We recognise it as an Imperial necessity that there should be a cable 
passing entirely through British territory, and tending to cement the 
ties between Great Britain and her great colonies in Canada and 
Australia. The expense of this should be borne proportionately by 
the Imperial Government and the colonies interested. The cost of 
the alternative cable would not be great, having regard to the enor- 
mous interests involved, and it is believed that it would pay interest 
on expenditure from the date of completion. 


The Electrical Sector of the Left Bank, Paris,—The 
Left Bank is, after all, to have a distribution of electrical 
energy. We have previously narrated-ail the vicissitudes of 
this sector. Notwithstanding M. Nuz-’s protestations, it 
does not seem that up to the present anything has been done. 
The Paris Municipal Council was, at the sitting of December 
30th, 1893, called upon to give a decision with regard to 
M. Naze’s demand for a company to be appointed in his 
stead for working the sector which had been entrusted to 
him. A long discussion was held on the subject ; it was 
observed that M. Naze had already failed, and that from 
July 23rd, 1890, to the present time, he had not arrived at 
any satisfactory result. But at length the Municipal Council 
decided that the Left Bank should no longer be without a 
distribution of electrical energy. The Electric Company of 
the Left Bank Sector was appointed in M. Naze’s place for 
the working of this sector on condition that the lighting 
shall be extended throughout the sector without exception, 
that the capital shall be raised from 3 to 8 million francs 
in three months, and that the Executive Committee shall 
include one or more directors from the Schneider and Creusot 
Company. It now remains to be seen whether these condi- 
tions will be realised. 


Electric Conductors in Franee,—a<A few days ago a new 
Bill, intended toreplace in France the decree of May 15th, 1888, 
was distributed among the deputies. This Bill deals with the 
conditions of establishment of electric conductors for electric 
lighting, or for the transport of motive power. It contains 
several amendments ; one of the most important is the fol- 
lowing : entire liberty is left to industrial consumers with 
regard to the interior of private property. On the other 
hand, overhead conductors are not to be placed within a zone 
of 10 metres each side of a telegraph or telephone line with- 
out a previous agreement with the Administration of Posts 
and Telegraphs. No conductors can be placed above or 
beneath public roads without the sanction of the prefect, 
acting on the advice of the engineers to the Administration 
of Posts and Telegraphs. Every electric installation must 
be established and maintained so as not to cause, either by 
induction, derivation, or in any other manner, any interrup- 
tion in the transmissions through pre-existing telegraph or 
telephone lines. This Bill would make electricians absolutely 
dependent on the Administration of Posts and Telegraphs ; 
they have therefore protested vigorously against it, and it 


will no doubt be subjected to considerable alterations. 


Niagara,—Commenting on this scheme and the criticisms 
passed on it on this side, the Electrical World, of New York, 
accounts for the severity of the criticisms as being due to 
ill-feeling, and advises the Cataract Construction Company 
‘to publish their information in a county in which technical 
men are not inclined to be so outspoken in their opinions as 
those of England.” Well, what about the letters of the 
Westinghouse Electric Company’s engineer, claiming the 
whole scheme as a creation of their own, design of dynamos 
and all. According to this American engineer, the whole 
thing is the Tesla system as perfected by the Westinghouse 
Company. This is the unkindest cut of all. 


Incandescent Lamp Economy,—The £lec(rival World, 
commenting editorially upon Lieut. Eyre’s articles, the 
second of which appears in this issue, says that the writer 
shows very clearly the loss from continuing to use a lamp 
after a certain period in its life. As very traly remarked, 
what is wanted is light, and if the light decreases while the 
current consumed remains stationary or decreases at a less 
rate than the candle-power, it is evident that the cost of a 
given quantity of light becomes greater as the lamp grows 
older, until a life is reached when the saving from retaining 
the old lamp becomes less than the increased cost of power. 
Or, to put it in another way, the extra cost of the light will 
finally sum up to an amount exceeding the cost of a new 
lamp. ‘To continue to use a lamp longer than its most 
economical life, then, merely consists in saving the cost of a 
new lamp on the one hand, and adding more than the cost of 
a new one to the meter bill. The curves shown are interest- 
ing,as they demonstrate the important fact that, notwith- 
standing the decrease in the candle-power of lamps, the 
current remains practically the same, and may be even greater 
than at the start. This is probably due toa change in the 
character of the filament, such that its surface does not 
radiate the same amount of lizht, even if maintained at the 
same temperature, though the blackening of the lamp bulb 
has something to do with the decrease in the amount of light. 
While this subject is worthy, from a financial standpoint, the 
attention of the small user of lamps, it is doubly important 
to the large user. One of the factors in the question of 
economy is the cost of the lamp; the cheaper the lamp the 
sooner the “smashing ” point is arrived at, and consequently 
the large user, who buys his lamps cheaper, will effect an 
additional saving by proper attention to renewals. 


E.M.F. from Starlight,—Of all the stories which our 
youthful minds were wont to construe from the anciert 
cla-sics, that of Prometheus, who, in defiance of Zeus, dared 
to steal the fire-scent from the gods, and teach it to mere 
humans, has ever been fascinating. Had the famous Titan 
been of the nineteenth century, he would, of course, have been 
an electrician. To pilfer fire from heaven was daring ; but 
what shall be said of stealing power from the stars’ We 
doubt not that Prof. Minchin would prefer his recent achieve- 
ment in Ireland to pass without mythological allusion ; but 
when a gentleman takes liberties with Venus, to saytnothing 
of having dealings with Jupiter, Sirius, and Aldebaran, he 
cannot expect to control what people will say. And he may 
well be thankful that they do not select some other than 
Prometheus with whom to compare him. But, seriously, 
we note that Prof. Minchin has succeeded in obtaining a 
measurable E.M.F. from the light of the planets and the 
fixed stars. This was achieved at Westmeath, in the astro- 
nomical laboratory there. A Clifton’s form of Lord Kelvin’s 
quadrant electrometer was placed in a dry and draught-free 
room, beneath that in which the telescope is fixed, and con- 
nected by means of fine well-insulated wires with the poles 
of a photo-electric cell, which was attached to a carrier tixed 
in place of the eye-piece. A seleno-aluminium cnanthol 
cell was used for this purpose, and the area of the sensitive 
plate was 3 sq.mm. With this device Prof. Minchin found 
that the E.M.F. given by the light from Venus concentrated 
by the telescope was equal to 0°17 volt. Such experiments 
as these are very suggestive, and provide food for much 
speculation. Had Edison made them, perchance, the daily 
Press would have reeked with the praises of a man who might 
presume to “ harness the stars.” But, though suggestive of 
many wild possibilities, we cannot expect them to proceed 
a posse ad esse. Prof. Minchin would be the first to admit 
that he has only described a curious fact. 
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New Book.—A new engineering compilation of 600 pages 
and with 700 illustrations, entitled, “The Engineer’s Year- 
Book,” by Mr. H. R. Kempe, is just about-to be issued from 
the press. It is intended that the work (which is to be 
published by Messrs. Crosby Lockwood & Son) shall be 
republished yearly. 


Lectures,—Mr. Henry Wilde, F.R.S., last week, before 
the Manchester Literary and Philsophical Society, gave a 
brief history of the dynamo-electric machine, and an account 
of his discoveries. 

On 26th ult., Mr. Wm. Lackie read a paper before the 
Physical Society of the Glasgow University on “ The Under- 
ground Electric Light Mains in the City of Glasgow.” 

Before the Birmingham Midland Institute, on 29th ult., 
Prof. Silvanus P. Thompson lectured upon “ The Supply and 
Measurement of Electricity.” 


Liquid Commutators.—Prof. J. A. Ewing, writing 
from Cambridge University, on December 27th, to the New 
York lectrical World, says: “A description is given by 
Lieut. F. Jarvis Patten in your issue of December 2nd of a 
‘Liquid Commutator’ for producing the gradual reversal 
of electric currents by means of the rotation of a pair of 
metal plates in a vessel containing conducting liquid, in 
which two other plates are fixed. Lieut. Patten is evidently 
not aware that this device has been used for the last eighteen 
months or more in connection with my ‘ Magnetic Curve- 
tracer,’ and is, in fact, the subject of an English patent by 
Mr. C. G. Lamb and myself, jointly. Commutators of the 
kind referred to are made and sold by Messrs. Nalder 
Brothers, Red Lion Street, Clerkenwell, London.” 


Telegraph Rates with the Continent,—Mr. J. Hen- 
niker Heaton, in a communication to the Times a few days 
ago, repeating the protest against the high tariff of 2d. per 
word on cablegrams to France, says : 


At the request of the British Chamber of Commerce in Paris, I 
have again urged our Post Office authorities to reduce the rate to a 
penny per word. The Postmaster-General, however, declines to re- 
commend such a reduction. . . And he flatly refuses to 
furnish us with the annual statistics of the traffic. . . . . Down 
to 1889, when the cables were purchased by the Governments con- 
cerned, the Submarine Company regularly published a report of the 
tratlic and receipts. Why cannot the Government do the same? 
What is it afraid of ? ‘It would be contrary to the public interest,”’ 
pleads the Postmaster-General. He denied that our agreement with 
France was subject to revision at the end of five years from 1889; 
whereas Mr. Raikes, in 1889, stated exactly the contrary—that it 
would be open to us to revise the division of profits at the end of five 


years. . . . . The existing bargain, under which France takes 
}4ths, and Englard only ;',ths of the total returns, is grossly unfair 
eee Finally, I maintain that it is scandalous that a foreign 


Government should, for its own selfish profit, be allowed to make us 
pay more, for cablegrams or postage, than we think we ought to pay. 
Science and Art Department Inspectors, — The 
following permanent inspectors have been appointed under 
the Science and Art Department :—E. J. Ball, Ph.D., In- 
structor in Assaying, Royal College of Science, London; R. 
Blair, M.A. (Edin.), B.Se. (Lond.), Head Master of the 
Public School of Science, Cheltenham ; S. F. Dufton, M.A., 
D).Se., Fellow of Trinity College, Cambridge ; C. Geldard, 
M.A., formerly scholar of Trinity College, Cambridge ; 
H. H. Hoffert, D.Sc., Demonstrator in Physics, Royal 
College of Science, London; Prof. D. E. Jones, B.Sc., 
late Professor of Physics, University College of Wales, 
Aberystwyth, Director of Technical Education under 
the Staffordshire County Council; D. 8. McNair, B.Sc. 
(Lond.), Ph.D., Lecturer in Chemistry at the People’s 
Palace, Mile End, London ; ('. McRae, M.A., late Scholar of 
Exeter College, Oxford, Assistant Examiner and Occasional 
Inspector for Science, Department of Science and Art ; T. 
Preston, M.A., Fellow of Trinity College, Dublin, and 
Professor of Physics to the Catholic University, Dublin; F. 
Pullinger, M.A., B.Sc., late Burdett Coutt’s Geological 
Scholar, Oxford, Organising Secretary of the ‘Technical 
Instruction Committee of the Devonshire County Council ; 
Captain T. B. Shaw, R.E., Occasional Inspector of the 
Science and Art Department; H. Wager, Lecturer in 
Botany at the Yorkshire College, Leeds. It is proposed that 
these gentlemen should each take charge of a special dis- 
trict, and reside in one of the chief towns in their district. 


Northern Society of Electrical Engineers.—A meeting 
of the members of this institution will be held on Friday 
next, February 9th, at the Palatine Hotel, Hunt’s Bank, 
Manchester, when Mr. John Hesketh will read a paper on 
“ Blackpool Electricity Works.” 


Anarchist Outrages.— Happily we have not so much 
cause to fear outrageous acts by anarchists in Eugland as in 
some of the Continental countries. At Leon, where one of 
these abominable acts was perpetrated on 27th ult., the 
public electric light system was completely deranged through 
the explosion of a bomb, the town being enveloped in dark- 
ness. Upsetting of electric light systems is another of the 
numerous lurking dangers, rendering necessary the wholesale 
suppression, both at home and abroad, of the anarchist 
spirit. 


Mr. Rhodes’s Telegraph Scheme,—lIn the course of his 
speech at the Cape Town Banquet, on 6th ult., Mr. Rhodes, 
referring to his telegraph scheme, said :—‘“ In spite of the 
difficulties of the Matabele question, I will be at Blantyre 
within six months. We can see from the Press that Her 
Majesty is to take the responsibility of Uganda. Before we 
know where we are, I shall be at Uganda. 1 am going to 
get to the coast, and there is then going to be a competitive 
system before we are very much older. I am speaking, say, 
of five years, when you ure going to get your telegraph at 
about 4s., instead of 7s. 6d., and then I shall claim that I 
have done something in the interests of the commercial 
community.” 


The Telegraphs of the World, — According to the 
Journal Télégraphique the total length of the telegraphs of 
the world in 1892 amounted to 1,523,800 kilometres of line ; 
in 1893 this had increased to 1,661,300 kilometres. The 
total length of submarine cables in 1893 amounted to 
250,000 kilometres, representing 253,000 kilometres of cir- 
cuit. The total length of wire in 1892 was 4,348,000 kilo- 
metres ; in 1893 this had increased to 4,910,070 kilometres. 
The total number of messages dealt with reached 336,052,000, 
providing a revenue of 547,265,000 francs. The telephonic 
system had in 1892 a total length of 972,113 kilometres of 
wire, over which 982,387,416 conversations took place. 
Great Britain, it should be mentioned, is not included in this 
summary. (ermany heads the list of European countries 
with 242,264,955 conversations, whilst America is put down 
at 600,000,000. It should be added that Switzerland, and, still 
more, Sweden, show up best as regards the number of sub- 
scribers per population, the amounts being respectively 5 per 
1,000 and 5°82 per 1,0005 in Germany the proportion is 1°72 
per 1,000. The general average for the world is 1 per 800, 


The Electrical Trade and the Antwerp Exhibition,— 
A meeting of the electrical trade section of the London 
Chamber of Commerce was held on Monday last at St. 
Botolph House, Eastcheap, to consider the advisability of 
the industry as a whole lending its support to the Antwerp 
International Exhibition which opens in May next. Mr. E. 
Garcke, who presided, said he had approached a number of 
electrical manufacturing firms on the subject, but they did 
not show much disposition to do anything. Personally he 
did not think the Antwerp Exhibition would appeal to the 
trade generally, especially so far as the manufacturers of 
dynamos and other articles of the kind were concerned. As 
a matter of fact the Continent was very largely closed against 
English firms who manufactured electrical apparatus, owing 
to the duties which were very heavy in Germany, France, 
and Austria. In the course of some discussion it was stated 
that by exhibiting their goods at Antwerp English firms 
would be doing themselves little if any good, whereas they 
would give their competitors the opportunity of learning a 
great deal from them. On the other hand, it was recognised 
that English people were not likely to improve our trade by 
abstaining from such exhibitions, although it was felt to be 
very hard that the charges for duties should be thrown upon 
individual firms. It was eventually decided, at the suggestion 
of the chairman, that a circular should be issued to the 
trade bringing to their notice the opportunity of obtaining 
space at special terms by applying to the London Chamber 
of Commerce, 
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Lambeth and Electric Lighting.—The Vestry last week 
decided not to appoint an Electric Lighting Committee until 
after next November. 


Information Wanted.—A Cape Colony correspondent 
writes to us as follows:—“Could some of your numerous 
readers inform me what a plant would cost for turning out 
20 incandescent lamps in 12 hours, and how many men it 
would take to work it?” Probably some of our readers may 
have the information at their disposai. 


Telegraphs in Spain.—The total number of offices open 
in Spain at the end of 1891 amounted to 1,177, worked by 
1,219 instruments. The total length of lines was 25,098 
kilometres, representing 55,658 kilometres of wire. The 
number of telegrams dealt with reached a total of 12,336,772, 
with a revenue of 7,404,436 francs (including telephonic 
traffic). 

Electric Tramear Accident in America,—A disastrous 
tramcar accident occurred at San Francisco on Sunday last. 
Whilst one of the electric tramcars, which was well filled with 
passengers, was running, it was overturned. Twenty-one 
persons were injured out of the fifty passengers endangered, 
und in three cases fatal results are apprehended. Eighteen 
others are seriously hurt, and there are several minor 
casualties. 


The Novak Incandescent Lamp Case,—On January 
6th, Judge Shipman handed down an opinion granting the 
motion of the General Electric Company for a preliminary 
injunction against the Waring Electric Company for in- 
fringement of the Edison patent by the “ Novak” lamp, 
with its bromine atmosphere. This decision the Judge hus 
followed up by refusing to stop the lamps peremptorily. 
The Electrical Engineer, of New York, commenting upon the 
matter editorially, says :—“ The uncertainty or doubt that 
runs through the opinion seems to have gained upon the 
Judge’s mind during the week, and when the case came up 
on January 13th, for settling the terms of the order, he 
granted a stay pending an appeal, under bonds of =10,000, 
to the Circuit Court of Appeals, the appeal being set down 
for January 23rd, at New York. He did this in spite of the 
offer of the General Company to place itself under bonds if 
the injunction were issued. The Waring Com- 
pany are now free to pursue for a while, undisturbed, the 
mauufacture and sale of a lamp whose qualities are well 
illustrated in Prof. Robb’s tests cited by the Judge ; and we 
now have the remarkable spectacle of two concerns making 
incandescent lamps under the nominal restraint of bonds.” 


Gutta-Percha and Rubber in Cables.—A member of 
a large insulated wire concern, speaking of a recent article 
in the Jndia-Rubber World on India-rubber for deep sea in- 
sulation, says that most of the statements are just such as 
he should make. For instance, in deep sea cables the pres- 
sure is so great, that gutta-percha alone will stand it, but in 
rivers and harbours rubber is best, because the former, when 
exposed to the air, easily oxydises. This rapid deterioration 
of gutta-percha in the open air, was well shown by a sample 
of the gum that was hanging on the side of a building in 
Philadelphia. It soon crumbled to a fine dust, whereas, if 
the same piece had been kept under water, it would have 
lasted almost indefinitely. The best cable, in his judgment, 
should be made with gutta-percha inside and rubber outside, 
as with this arrangement the sulphur is kept away from the 
wire, and the rubber keeps the atmosphere out. There is 
this also to be remembered, that pure rubber has a lower 
specific inductive capacity, which is a strong point in its 
favour. In other words, a cable insulated with rubber would 
allow quicker work in the way of transmitting messages than 
would one that is insulated with gutta-percha. Speaking of 
the price of rubber compounds, he remarks that the inner 
core of the Siemens’s cable is pure Para rubber, which cer- 
tainly costs 80 c. per lb. or more, and says that rubber com- 
pounds for cable work will average about 60 c.a lb. Where 
balata is used in place of gutta-percha, it lasts better than 
the latter if exposed to the atmosphere, but is not so good an 
insulator. 


Electric Light at Aberdeen,—The question of lighting 
Union Terrace by electricity has been discussed, and the 
scheme adopted. The charge per unit is to be 3d. 


Luminous Discharges in Electrodeless Vacuum 
Tubes.—As long ago as 1891, Tesla attributed the luminous 
ring-shaped discharge obtained when a Leyden jar is dis- 
charged through a coil of wire surrounding an exhausted 
bulb, to the electrostatic action of the surrounding wire, and 
not to the electric stress set up in the rarefied dielectric. in 
consequence of the rapidly oscillating magnetic induction 
through the bulb. Mr. Rimington, whose paper, in conjunc- 
tion with Mr. E. W. Smith, read before the Physical Society 
about a year ago, on “ Experiments in Electric and Magnetic 
Field, Constant and Varying,” may be remembered, has per- 
formed a number of experiments with a view to testing the 


truth of Tesla’s explanation, and he came to the conclusion ~ 
, 


that a properly timed electric stress in the bulb, due to an 
electrostatic field, will allow an electromotive force, due to 
the alternating current in the wire, to produce a breakdown 
of the rarefied gas, which the latter is too small to effect 
without the aid of the former. It is necessary, perhaps, to 
bear in mind, when considering this conclusion, that this elec- 
trostatic stress does not necessarily act in the same direction 
as the electromotive force due to the rate of charge of mag- 
netic induction. In his last paper, published in the October 
issue of the Proceedings of the Physical Society, Mr. 


* Rimington treats the subject mathematically as well as ex- 


perimentally, and arrives at similar conclusions. He also 
investigates the effect of the size of the jars, the magnetic 
effects and sensitive state of discharge, and of * apparently 
unclosed discharges.” 


The Maguetic Field of a Cireular Current.—Clerk 
Maxwell gave a method of drawing the lines of magnetic 
force due to a circular current by means of a series of circles 
and a series of parallel lines (vide “ Electricity and Mag- 
netism,” Art. 702) ; but these curves can be described rather 
more simply by a method which has been worked out by 
Prof. G. M. Minchin. An account of this method is given 
in the Proceedings of the Physical Society, Vol. xii., Part ii., 
pp. 204—216, and the geometrical connection of the series 
of circles is also exhibited. The paper is of the nature of a 
mathematical analysis, and would suffer from condensation, 
nor would an excerpt from it convey any sense of character. 
We agree with Prof. Perry, who joined in the discussion of 
this paper after it had been read, that it would be advan- 
tageous if the solution of the problem here investigated by 
Prof. Minchin could be extended to cylindrical coils. In 
this connection we may call to mind Dr. Sumpner’s method 
of drawing the lines of force of a circular current or of any 
circuit symmetrical about an axis, by a purely experimental 
and graphic process. He determines the strengths of field 
at several points in the plane of the circuit, and from these 
results the points through which lines of force are to pass in 
order that their distribution may indicate the strength of the 
field at all points are graphically deduced. 


Electro-Chemical Cementation.—In ordinary cemen- 
tation the useful reaction almost entirely stops as soon as the 
iron is covered with a very thin layer of copper; when 
several reactions then commence, which cause a large con- 
sumption of iron, the oxidation of the precipitated copper, 
and, in most cases, the formation of basic salts of iron, which 
render the operation very slow. An Italian electrician, R. 
Conedara, has therefore devised a method whereby the copper 
may be separated from solution by means of iron by means 
of electro-chemical cementation. On the surface of the 
liquids under cementation, a layer of bars of wrought or 
cast-iron serves to produce an exciting electric current, battery 
fashion; and graphite, which is obtained from the metal by 
previous washings, serves to transmit the current from the 
bars of iron near the surface to those which are immersed at 
greater depths in the bath. In this manner the pieces of 
iron which are plunged into the bath, although they may be 
covered with copper, and apparently are iuert, become so 
many battery elements. The ferric salts are reduced to 
ferrous salts before the cementation, by means of the metallic 
copper, in a very fine powder mixed with graphite, which is 
stirred into the solution. 
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The Harness Prosecution.—Mr. Hannay, after hearing 
the continuation of the defence on Wednesday, decided that 
the charge of “conspiracy to defraud” was not made 
out, and discharged Harness, Hollier, and McCully from 
custody. 


Bristol Electric Lighting.—The experimental stage of 
the light at Bristol is at an end. Last Sunday, for the first 
time, the gas lamps were left unlighted, the committee con- 
sidering the electric light was old enough to behave itself 
decently. 


Personal.—We understand that Mr. W. B. Esson has 
joined the firm of Johnson & Phillips, Charlton, as manager 
of their electric lighting, electrical transmission of power, 
and electro-chemical departments. Mr. Esson has our best 
wishes for his own and the firm’s prosperity. 


Bristol and Electric Tramways.—The St. George’s 
Local Board have agreed to the application of the Bristol 
Tramways and Carriage Company, Limited, to work an elec- 
tric tramway on the overhead wire system through the parish 
of St. George’s, Bristol. 


The Institution of Electrical Engineers,—On Thurs- 
day, February 8th, a paper on “ Some Notes on the Electric 
Lighting of the City of London,” will be read by Major- 
General C. E. Webber, C.B., M.Inst.C.E., Past-President. 

At a Students’ Meeting, to be held at 28, Victoria Street, 
S.W., on Friday, February 2nd, at 8 o'clock, a paper will be 
read on “ Experiments Illustrative of the Paper read ‘at the 
last Meeting on Multiphase Currents and their Application,” 
by C. V. Drysdale. 


St. Pancras Electric Lighting Loan,—At Tuesday’s 
meeting of the London County Council, a discussion arose 
upen the application of the St. Pancras Vestry to borrow 
£30,000 for the period of 42 years, for the purpose of addi- 
tional electric lighting in the parish. The Finance Com- 
mittee reported against the period of repayment, and recom- 
mended 28 years as the period, on the ground that the 
electric light plant would have to be renewed during that 
period. Several members protested against the recom- 
mendation, on the ground that it would cripple local effort 
in electric lighting, and would deter other authorities from 
attempting to supply electric light. Mr. Evan Spicer, the 
chairman of the committee, said that he did not agree 
— the recommendation, and ultimately it was taken 
ack, 


Rickinson’s Pneumatic Telephone Receivers.—These 
telephone receivers are fitted with pneumatic cushions let 
into the outer surface of the disc, or front of receiver, which 
is applied to the ear, thus rendering the same more com- 
fortable to the operator, as in cases of partial deafness the 
ear may be pressed against the instrument without expe- 
riencing the discomforture otherwise occasioned through the 
hard material of which the ordinary telephone receivers are 
composed. By the use of this receiver all other sounds, save 
that which is being transmitted, may be excluded, thus 
obviating the unnecessary tension which otherwise is brought 
upon the auditory nerves. Provision is also made for the 
fixing of the pneumatic receiver, so as to allow the operator 
the free use of both hands, in order that communications 
may with greater ease be committed to writing. The 
appliance for fixing the receiver is secured to the trans- 
mitting box or case, and adjusted so that the receiver may 
always be in juxtaposition to the transmitter. The bracket 
or arm which carries the receiver is constructed with rever- 
sible motion, so that the same may, with ease, be applied 
either to the right or left ear. The receptacle for the re- 
ceiver, working on swivular and rotary motion, admits of 
the operator having free movement of the head without in- 
terfering with the receiving of that which may then be in 
course of transmission. We think this receiver deserving of 
more than passing notice. 


New Are Lamp.—Mr. L. C. H. Mensing has invented a 
new arc lamp which works equally well on continuous or 
alternating circuits, and has some special points of interest 
to electricians. We hope to refer to it again more par- 
ticularly ; in the meanwhile, we believe there is genuine 
merit in Mr. Mensing’s invention. 


Society of Arts.—On Thursday next, February 8th, in 
the Indian Section of the Imperial Institute, S.W., a paper 
will be read on “Telegraphic Communication between 
England and India: Its Present Condition and Future 
Development,” by E. O. Walker, C.1.E., M.I.E.E., formerly 
of the Government of India Telegraph Department. Sir 
Thomas Sutherland, K.C.M.G., M.P., will preside. 


Fatal Aceident.—A boy named Ward was killed by an 
electric shock at Prescot, near St. Helens, on Wednesday. 
The town is lit by electricity, and the deceased, while 
assisting in repairing wires in a cellar of some business 
premises, accidentally got in contact with an exposed wire. 
He fell to the ground, being instantly killed. One of his 
hands was slightly burned. No doubt, as was the case at 
Blackfriars, the sad incident will be fully investigated. 


The Newman Tawrence Testimonial.—A committee 
meeting was held yesterday at the offices of Mr. Ed. C. de 
Segundo, 28, Victoria Street, Westminster. A few sub- 
scriptions have been sent in, and others promised, and next 
week we hope to publish a list of the amounts. We know 
there are many of our readers able and willing to assist 
Mr. Lawrence, so we appeal to them to send in their donations 
early, for it is so easy to forget the obligations we owe to one 
another in the struggle for existence. As for the members 
of the O.S.A., they should subscribe to a man. 


Dr. Tibbits’s Affairs.—The case of Warner v. Tibbitts 
came before his Honour Judge Lumley-Smith, Q.C., in the 
Westminster County Court, on Tuesday, and was an applica- 
tion to commit the defendant, Dr. Tibbitts, to prison for the 
non-payment of £6 due. The defendant is the plaintiff in 
the recent action against the Charity Record, and the debt 
was for law stationery for the action, and another one which 
he has pending. Plaintiffs said the defendant was still at 
the hospital in Weymouth Street, and lived in expensive 
lodgings in Welbeck Street. Defendant said he could not 
pay. He had lost the action, but he would pay as soon as 
he could, and plaintiffs should not lose their money. His 
Honour said he could not commit the defendant. There 
would be no order. 


Electric Currents in Plants,—lIt will be news to many 
that electric currents have been observed to exist in plants. 
This is by no means a recent discovery, and it is some time 
ago that Kiinckel offered the commonly accepted explanation 
that they are due to the movements of water in the tissues 
of the plant, and not to differences of potential, existing 
independently. CC. Haacke has considered it probable that 
“vegetable electricity” is due to biological processes, 
especially respiration and the consequent chemical changes. 
He experimented with leaves of flowers of dicotyledonous 
plants, and on mushrooms in an atmosphere of hydro- 
gen, with the result that the electric current was 
diminished, but never quite suppressed, owing probably 
to intramolecular respiration. On readmitting air, the 
current was observed to revive. Young bean plants, 
however, behaved differently, the current being increased 
when they were placed in on atmosphere of hydrogen ; this 
is explained by the known fact that these plants are dis- 
tinguished by a very high intramolecular respiration. 
Haacke is unable to explain exactly in what manner respira- 
tion gives rise to electric currents in plants, and it appears to 
us that it is impossible to offer any explanation without a 
knowledge of the successive chemical changes which take 
place during their respiration. His experiments, however, 
appear to indicate that vegetable electricity is not exciusively 
due to the movements of water in the tissues. 
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The Limits of Resistance in Service Fuses and 
Detonators.—In naval and military operations it is 
customary to employ low tension electric fuses in which the 
explosive is ignited when the current brings to redness a 
small bridge of iridio-platinum wire, which is situated in the 
midst of the explosive, and is connected by means of copper 
wires, &c., to the source of electricity. At times these 
bridges appear to fail, and, since such a contingency would 
be serious in battle, a committee of the U.S.A. Bureau of 
Ordnance has recently investigated the matter. Since the 
principle of “ bridges” is also in use in this country, their 
conclusions may be of interest. The failures appear to be 
due to variation in the resistance of the bridges ; their length 
is not constant, the amounts of solder used to fasten the 
ends differs, whilst solder and foreign material may some- 
times be allowed by a careless workman to adhere to the 
bridge. Such causes may in every case be referred to in- 
competency or bad workmanship. The committee recom- 
mends, therefore, that all bridges should be tested, and that 
their electrical resistance should be not more than 0°70 ohm, 
nor less than 0°60 ohm. The best limits appear to be 0°62 
to 0°68 ohm, both from theoretical and practical considera- 
tions. Itseems from the report of the committee that if the 
bridges were more carefully fitted in the first instance, the 
chance of misfires in torpedo and mine practice would be 
reduced to a negligible minimum, and the electric systems 
of firing would not be so frequently discredited. 


NEW COMPANIES REGISTERED. 


Kerbey Bowen, Limited (40,310).—This company was 
registered on December 16th with a capital of £20,000 in 
£10 shares, to enter into a certain agreement, and to carry 
on the business of builders and manufacturers of and dealers 
in launches, yachts, ships, or boats of all kinds, to be pro- 
pelled by electricity, steam, or other power, and as electricians 
and engineers. The subscribers (with 1 share each) are :— 
K. D. Bowen, 55, Regent Street, S.W., electrical engineer ; 
8. Strick, 55, Regent Street, S.W., gentleman ; L. H. Grundy, 
22, Lincoln Road, 8.W., solicitor; H. V. Reader, 38, Har- 
burton Road, N., clerk ; W. Sedley, 7, Church Terrace, South 
Ealing, solicitor’s clerk ; E. Bowen, 55, Regent Street, S.W. : 
T. M. Colson, 3, Adam Street, E.C., clerk. There are not 
to be more than five directors. ()ualification, 25 shares. 
Registered office, 55, Regent Street, S.W. 

Froggatt’s Electric Lighting Company, Limited 
(40,321).—This company was registered on December 17th 
with a capital of £3,000 in £1 shares, to purchase any 
patents, and in particular any invention relating to electric 
lighting, or otherwise relating to electricity, and to develop 
the same. The subscribers (with one share each) are: 
L. Green, 3 and 4, Great Winchester Street, E.C., merchant ; 
J. ©. Halbert, “ Keith,” South West Road, Leytonstone, 
gentleman; C. P. H. Pearce, 26, St. Michael’s Road, N., 
merchant ; T. Froggatt, 55, Mount Street, S.E., file maker ; 
F. W. Hackforth Jones, 4, Loughboro’ Villas, Carshalton, 
gentleman; J. C. George, Wallington, clerk ; Thomas 
Froggatt, 105, Beresford Street, Camberwell, file smith. 
The first directors are Adriano de Murrieta, Thomas 
Froggatt, and Cristobal de Murrieta; qualification, £50 ; 
remuneration not stated. Registered office, 55, Thomas 
Street, Kennington Park, 8.E. 

Denison Auto-Telegraph Machine Syndicate, Limited 
(40,327).—This company was registered on December 18th 
with a capital of £1,000 in £50 shares, to carry on the 
business of telegraphists in England and elsewhere; to 
acquire the option of purchase, and to purchase the letters 
patent of the Denison auto-telegraph machine. The sub- 
scribers are: J. McLean, 2, Ovington Square, S.W., 
telegraph agent, 2 shares ; C. C. P. Ray, 44, Palace Gardens 
Terrace, W., gentleman, 2 shares; H. Cronheim, 3, North- 
umberland Avenue, E.C., stockbroker, 1 share; C. Nolda, 
7, Upper Wolmer Place, W.C., gentleman, 1 share; L. R. 
Herzberg, 89, Guilford Street, W.C., gentleman, 1 share; H. 
Baseley, 1, Winchester Street, S.W., clerk, 1 share; J. 
Storach, 4, Pembury Grove, N.E., gentleman, 1 share. 
Registered without articles of association by H. C. Barker, 
8, Union Court, B.C, 


OFFICIAL RETURNS OF ELECTRICAL 
COMPANIES. 


British Electric Light Company, Limited.—The 
yearly return of this company was filed on December 16th. It 
states that out of a nominal capital of £100,000 in £10 
shares, 8,641 shares have been taken up and that the full 
amount has been called and paid on 7,496 shares (£74,960). 
The amount agreed to be considered as paid on 1,145 shares 
is £11,450. 

Electric Welding Company, Limited,—This company’s 
yearly return was filed on December 15th. It shows that out 
of a nominal capital of £460,000 in 45,000 ordinary and 
1,000 founders’ shares, all of £10 each, 25,000 ordinary 
and 948 founders’ shares have been taken up and that £6 has 
been called on each of 16,667 ordinary and the full amount 
on each of 948 founders’ shares. The total amount received 
is £116,339 ; £83,330 has been agreed to be considered as 
paid ; and £29,143 is still outstanding. 


Charles Churchill & Company, Limited,—This com- 
pany’s yearly return shows that out of a nominal capital of 
£600 in 140 £25 preference and 50 £50 ordinary shares ; 
103 preference and 40 ordinary shares have been taken up. 
A sum of £25 has been called on each of 53 preference 
shares ; £1,:325 has been received in response to calls, and 
£3,250 has been agreed to be considered as paid. 


Elmore’s Wire Manufacturing Company, Limited,— 
On December 15th this company’s annual return was filed at 
Somerset House. It states that out of a nominal capital of 
£300,020 in 150,000 ordinary and 10 founders’ shares, all 
of £2 each, 67,278 ordinary and the whole of the founders’ 
shares, have been taken up. The full amount has been 
called ; £131,137 10s. has been received; £3,953 10s. has 
been agreed to be considered as paid ; and £575 is forfeited. 


Collier-Marr Telephone and Electrical Manufactur- 
ing Company, Limited,—This company’s yearly return, 
filed on December 16th, showed that out of a nominal capital 
of £100,000, in £10 shares, 5,615 shares have been taken 
up, With the full sum called on each. An amount of £9,595 
has been received ; £46,000 has been agreed to be considered 
as paid, and £555 is yet outstanding. 

Gordon Electric Traction Syndicate, Limited,—This 
Company's last annual return states that out of a nominal 
capital of £2,400 in £10 shares, the whole of the shares has 
been taken up and the full amount called. Asum of £1,800 
has been received, and £600 has been agreed to be considered 
as paid. 

European Sims-Edison Electrical Torpedo Company, 
Limited,—This company’s annual return, filed on December 
16th, shows that out of a nominal capital of £201,000 in 
10,000 £20 ordinary, and 1,000 £1 founders’ shares, 7,880 
ordinary and the whole of the founders’ shares have 
been taken up, and the full amount has been called on all 
the founders’ and 530 ordinary shares. The total amount 
received is £10,458 : £147,000 has been agreed to be con- 
sidered as paid, and £1,142 is outstanding. 


Munro's Electrical Manufacturing Company, 
Limited,—This company’s last annual return shows that out 
of a nominal capital of £20,000 in £10 shares, 9435 shares 
have been taken up. A sum of £10 has been called up on 
each of 85 shares, and £9 10s. on each of 525. The total 
amount of calls received is £5,837 10s., and that agreed to 


be considered as paid on 333 shares equals £3,330. 


Kelvinside Electrical Company, Limited,—This com- 
pany’s latest return shows that out of a nominal capital of 
£50,000 in £1 shares, 8,073 shares have been taken up, and 
that 7s. 6d. has been called on each. A sum of £2,841 10s. 
has been received in response to culls; and there is 
£185 17s. 6d. outstanding. 

Scottish Electrical Supply Company, Limited,— 
This company’s yearly return was filed on December 18th, and 
shows that out of a nominal capital of £100,000 in £10 
shares, 1,000 shares have been taken up. A sum of £1 has 
been called on each; and the total amount of calls received 
eyuals £999, 
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CITY NOTES. 


Crompton & Co. have felt it necessary to ask for £100,000 of deben- 
tures. It is a large sum, but the directors feel that the heavy con- 
tracts in hand warrant the increase of capital. If manufacturers of 
electrical plant are to keep to the front, they ought to be able to take 
large contracts, and to do this they must be provided with a large 
working capital. Increase of capital, however, brings greater re- 
sponsibilitics, and the necessity of exercising greater caution in 
accepting contracts. The policy of taking shares in payment is bad 
and unsound, and must be avoided. Municipal work, however, is 
increasing rapidly, and if contractors secure some of it, they will be 
absolved to a great extent from the effects of this pernicious system. 
The issue of debentures bearing a low rate of interest will be the 
easiest way of raising fresh capital ; but the prospects of the ordinary 
shareholders will not be so bright. 


WE are unable to give the promised analysis of the St. James’s and 
Pall Mall Electric Light Company’s accounts. It is unfortunate, but 
we are entirely in the hands of the manager of the company, who 
considers that to give further information would entail too much 
clerical labour. Of course, we cannot expect the stati of the com- 
pany to spend any appreciable time in answering our enquiries, but tke 
chairman of the company seemed, at the meeting, to be in possession 
of figures which we should like to have known. 

There were some decidedly ugly features at the meeting, and the 
chairman had occasionally to exercise the principle of the “ gag.” 
Mr. Eustace Balfour may or may not have been acting within his 
legal rights when he refused to hear a shareholder twice, but his 
manner of repressing an inquisitive proprietor was a little unfortu- 
nate, not to say irritating. The last two or three meetings of this 
company have been rather remarkable for the bitterness imported 
into the discussions, and the report and accounts have been generally 
adopted by quite narrow majorities. 

The chairman inveighed heavily against Mr. Staats Forbes, of the 
London Electric, who had commenced, in Mr. Balfour's opinion, this 
policy of ruinous competition. If we remember rightly, Mr. Forbes, 
at the last meeting of his company, accused the Westminster Com- 
pany of initiating the lowering of rates. These bickerings, however, 
are neither useful nor elevating. Surely the St. James's Company is 
fitted before all others to face a reduction in consumers’ charges. 


City and South London Railway Company. 


Tue nineteenth ordinary general meeting was held at Winchester 
Honse yesterday, Mr. C. G, Mott presiding. 

The CHatrMan, in moving the adoption of the report and accounts 
for the balf-year ended December 31st, 1893, said he was glad to 
report that during the past half-year they had again carried the 
whole of their large pumber of passengers with absolute safety, and 
with almost absolute punctuality. Regarding the number of pas- 
sengers, there had heen a slight check in the regular increase which 
they bad had every half-year, and they would notice from the state- 
ment appended to the report that it showed against the correspond- 
ing period of last year an apparent decrease of some 24,251 pas- 
sengers. ‘That figure was, however, exclusive of season ticket 
holders, of which there was an increase of some 59, so that practically, 
with the probable number of journeys these 59 would make, there 
was an actual increase on the half-year on the number of passengers 
carried. The consequence was that the receipts showed an increase 
of £65 on the half-year. They would have done better had it not 
been for several special causes. Fine weather, mornings and even- 
ings, was always against the traffic of their line, and during the greater 
part of the half-year they had exceptionally fine weather morning and 
evening. Another difliculty was the closing of the Kennington Oval 
for three months, and football matches were a considerable source of 
revenue to the company. They had lost that traffic and would continue 
to lose it for another month or two. They had also suffered through 
the general depression, which had been over the whole system of 
trade during the past year. They had not, however, suffered in the 
same way as if they had been a goods line. All over the kingdom the 
receipts of passenger traffic showed a large decrease. The directors 
had not been idle during the half year. The new sidings at Stockwell 
had been brought into use, and they had been able to give a better 
service. The result had been that they had to run an increased 
mileage—/.e., 10,000 miles more than in the corresponding half-year. 
They had also introduced additional intermediate signals, which had 
enabled them to run a better and increased service of trains, and 
these had done a good deal to relieve the overcrowding which had 
been previously complained of. They had also been at work on the 
upper part of King William Street Station. That was now nearly 
completed, and in the course of the present month will be opened for 
use. ‘This would quite transform the appearance of the station, and 
make it much more attractive than it had hitherto been, and this 
improvement he hoped would add to the attractiveness of the line. 
The expenditure, they hoped, would be recouped by the increased 
receipts they would get from the lift, luggage and parcels office, and 
other things. The conversion of the debentures into debenture stock 
had gone on; a large quantity became due at the end of the year,and they 
paid off some £32,200 of terminable debentures,and part of that had been 
already replaced by the 4 percent. debenture stock. They borrowed 


of the money to pay them off, but that loan would very soon be 
got rid of. That was a permanent gain to the company, getting rid 
of the debentures. The Extension Bill, after the long delay there 
bad been with it, passed the House this session, and in one respect 
the delay was advantageous ; although they lost money by the con- 
tinued delaying of the Bill, yet they practically gained a good deal. 
On account of the delay they had freed themselves from the obliga- 
tion of the deposit, and paid no interest upon it. They had also freed 
themselves from the deposit on the Clapham extension. These two 
things would effect a future decrease in capital expenses, which would 
compensate them for the extra cost incurred in the delay of the Bills. 
After referring to the capital account,the chairman said that in re- 
gard to the revenue account, the receipts from passengers showed an 
increase against the corresponding period of last year of £64; 
parcels, increase, £10; transfer fees, £4 decrease ; rents, increase, £39 ; 
sundry receipts, £58 increase, making a total increase of £168 on 
the half-year. Maintenance expenses had increased £173 ; locomotive 
and generating power decrease, £533; carriage repairs increase, £13 ; 
traffic expenses decrease, £295; general expenses, £14 increase ; law 
charges, £41 decrease ; compensations, decrease, £66 (insurance against 
accidents is now effected, and that appears under insurance in general 
expenses); rates and taxes, £101 increase; passenger duty, £5 
increase ; making a net decrease in the expenses of £629, and an ir- 
crease in receipts of £168, which showed a net increase for the half- 
year of £797. Twelve months ago they paid § per cent. dividend by 
taking out of the balance brought forward £116; this year they had 
increased the balance brought forward by £241. The working ex- 
penses had been 64°6 per cent., against 67°9 during the corresponding 
period of last year. Deducting the cost of working the lifts, it re- 
duced the actual working to about 55 per cent., which would be found 
less than most of the railways in the country. The receipts per train 
mile were exactly the same as in the corresponding half-year, i.., 
2s. 04d. The expenses were 1s, 4d., against 1s. 54d. last year; the 
locomotive expenses were 6°22d., against 71d. The carriage on coal 
must be deducted, to compare with other large companies, and the 
cost then worked out at about 5d. per train mile, which was little more 
tban the cost on the large railways. The receipts per passenger were 
1'65d., against 1°60d. in the previous corresponding half-year, showing 
a slight increase per passenger. As far as the working of the line 
was concerned, he might say that they had now been open for three 
years, and had shown that the electrical system is especially adapted 
to the special class of traffic. He thought it was pretty clear that 
electricity for metropolitan railways was going to be, and is, a 
cheaper mode than that of steam. Doubts were expressed in its 
early days as to the success of the system, but this was now proved 
beyond question. Their position as a company was a very solid one, 
wanting only the increase of dividend on the ordinary shares to 
make them rank as one of the first railways in the kingdom. The 
question of carrying out the Islington extension was a matter which 
the directors were carefully considering, but they were not disposed 
to move in that way until they could do it in such a manner as they 
felt sure would prevent any possible diminution of the dividend of 
the company during the time those works were being carried out. 
The moment they were opened he had not the slightest doubt that, as 
soon as they could possibly get into the City asthey proposed, their 
dividend would go up rapidly. The cost of the extension and work- 
ing would be a very small additional cost to them, and the increased 
receipts would be very large. They must, however, proceed with that 
matter with the greatest possible caution, and therefore nothing 
definite had been placed before the meeting. 

Mr. Epwin TaTE seconded the adoption of the report. 

Messrs. DrakE and GREENWoopD (shareholders) addressed a few 
remarks to the chairman, and these having been fittingly replied 
to, the motion was carried unanimously. 

The retiring directors (Messrs. Sampson Hanbury and Spencer 
Barclay Heward), also the retiring auditor, Mr. J. L. Oliver, having 
been re-elected, the mecting concluded with a vote of thanks to the 
chairman. 

Anglo-American Telegraph Company. 
Tue half-yearly general meeting of the Anglo-American Telegraph 
Company, Limited, took place on Friday last, at Winchester House. 

The Marquis of TwEEpDpDALE, who presided, said that the amount 
available for dividend was less this year by £13,893. ‘Traffic receipts 
showed a falling off of £8,493. This time last year they had an item 
of £3,000, being the charter of their steamship Jinia, and they then 
transferred £1,619 from the interest on the reserve fund account to 
the dividend account, making up the sum of £13,112. This year 
there was a slight increase in the expenses, amounting to £622. 
Expenses at the head office and at stations showed a substantial 
reduction in each instance, but these balances had been more than 
made up for by the increase in the cost of repairs, amounting to 
£2,194. The net result was a final dividend of 13s. 6d., as against 
17s. 6d. this time last year, and on the year £2 11s.,as against £2 15s. 
The reduction of receipts was exclusively due to the dull trade which 
had prevailed for so many years, and which, perhaps, was never more 
acute than during the last six months of last year. It was impos- 
sible for the Board to recommend that any portion of the interest of 
renewal fund should be applied to dividend, and the failure of the 
expeditions to repair the two cables which were interrupted added, 
of course, very much to the wrong side of the account, The 
failure was due exclusively to bad weather. With regard to the 
condition of the two cables, the 1874 cable was found to be 
in a very good state, and they bad no doubt whatever that 
it would be easily repairable when the time came for sending 
out an expedition for that purpose. The Brest cable, on the 
other hand, was by no means in the same condition. The share- 
holders knew how much trouble it had given, and they had not 
formed any opinion as to what steps should be taken to put it into a 
proper condition. The board have to obtain the best! opinion 
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of experts in connection with this cable, and act accordingly. Both 
the Western Union cables were in good order, one which was inter- 
rupted the other day at both ends having been repaired. Having 
regard to the age of the company’s cables, one of which was laid in 
1873, another in 1874, a third in 1880, and the Brest cable in 1869, 
and to the possibility of one or more of them failiog, the directors, 
after very careful consideration, decided to lay a new cable of a 
superior type and carrying capacity. This decision was not come to 
without due thought and consideration. The expenditure was a large 
one, but they felt that if they were to maintain their position in the 
Atlantic as carriers of traffic, they were bound to see that they should 
have ample means for that purpose. The cost of this cable would be 
£450,000, and this would be regarded as moderate, and a great deal 
cheaper than any cable which had been laid in the Atlantic, having 
regard to its quality and carrying power. It would carry about 45 
words a minute, which was better than anything that had yet been 
laid, either in the west or in the east. A sum of £5,000 or £6,000 
would be required, partly to duplex this cable, and to repair the 
duplexing of the other cables. The expense of this cable would 
naturally reduce the reserve fund, but the reserve fund was 
established for the very purpose of renewing the cables when their 
conditien required a new one. He might be asked how they proposed 
to fill the void in the renewal fund caused by the expenditure of this 
large sum. If the length of life of a cable was as well known as that 
of, say, a railway, or any concern of that kind, they would have no 
difficulty in telling exactly how much money on account of deprecia- 
tion should be put to tne reserve fund, but they had no reliable in- 
formation of the kind. They had no exact data to act upon, and 
therefore they considered that the proper mode of dealing with this 
would be to deal with it at the close of each half-year, as the circum- 
stances appeared to demand. In pursuance of this policy, it was 
incumbent to lay by every half-year, or at any rate every year, a sub- 
stantial sum to the reserve fund. Without saying very definitely what 
would be done at the end of the half-year, they could not recommend 
laying by a less sum than £40,000 or £50,000, inclusive of the interest 
on the reserve fund as it existed. Assuming that the interest 
amounted to something like £16,000, and it would naturally increase 
every year as the fund increased, on the basis of £40,000, that would 
require £24,000 from the revenue account. 
The report was unanimously adopted. 


St, James’s and Pall Mall Electric Light Company, 
Limited, 


Mr. Eustace Batrour presided at the annual meeting of this com- 
pany, held at Carnaby Street on Tuesday last. He was anxious to 
give full information on the various points, as well as some facts 
which bear on the prospects of the company for the coming year. It 
was a matter of great regret that it was impossible to pay a dividend 
of more than 44 per cent. onthe ordinary shares. The year had been 
remarkable fur the absence of fogs, which necessarily largely affected 
their income. Another cause was that the parish rating had been 


increased up to £570, which was equal to 84 per cent. of the sum * 


available for distribution as dividend. The chief canse had been the 
lowering of their charges by the competition of the London Electric 
Supply Corporation. He then quoted an extract from Mr. Forbes’s 
speech, which deprecated competition. Mr. Balfour, in resuming 
his remarks, said he was so astounded at Mr. Forbes’s remarks that 
he enquired if they were correct, and the statement was never denied 
or withdrawn. In justification of himself, he must say that when 
Mr. Forbes made that statement, he must have been misinformed of 
the action of his own company. It was only because their (the St. 
James’s) largest customers threatened to leave that they consented to 
reduce their rates; they had no choice in the matter. Another cause 
was the increased economy shown by customers, especially those who 
used electricity on a very large scale; some of them with the same 
number of lights wired had practically decreased the consumption 
by 25 per cent. There were many satisfactory features, which showed 
that the business of the company was on a thoroughly sound basis. 
The number of lights wired had increased by 25 per cent. At the same 
time the cost of production had been diminished, and the directors 
would use every endeavour to maintain, and if possible, to increase 
that economy of working. They regretted that, contrary to antici- 
pation, they had been obliged to exceed the estimated capital ex- 
penditure by about £11,000. That was due to the absolute necessity 
they were under of purchasing additional property in contact with 
Carnaby Street station, and the necessity of increasing the output by 
putting down additional boilers and machinery. The working of the 
system was very satisfactory, and customers were, as a whole, 
satisfied. In conclusion he referred to the work of the staff, and 
expressed his satisfaction. 

Several shareholders then criticised the accounts, and after the 
chairman had replied to them the report was adopted. 

The retiring directors and the auditors were re-elected, and the 
proceedings terminated. 


Crompton & Co, 


Ax extraordinary general meeting of the members of Crompton & Co., 
Limited, was held on Tuesday at the Cannon Street Hotel, under the 
presidency of Viscount Emlyn. 

The CHatrman moved that the directors be authorised to borrow 
any sum or sums of money upon such terms as they might deem fit, 
provided that the amount borrowed did not exceed, without the 
further sanction of a general meeting, £100,000. He said the 
balance-sheet up to March, 1893, showed that the company had 
borrowed from their bankers £18,000. Since that time, with the view 
of extending their business and taking up contracts, they had found 


themselves obliged from time to time to increase that amount. The 
taking up of large contracts meant increased expenditure, and if 
they could raise an additional £100,000 in debentures, the company 
would be in a far stronger position to deal with the business in hand, 
and that which they felt sure was coming tothem. Their object was 
to displace the existing £50,000 of 5 per cent. debentures, to pay off 
the whole of the bank loans, and to deal with any trade creditors. 
The debtors of the company practically represented twice as much 
as the trade creditors. The issue would only mean an increase of 
£500 or £600 a year in interest, and this would be more than counter- 
balanced by the advantages obtained in being able to pay cash 
for materials, &c. He had no doubt that the directors would be able 
to raise the whole £100,000 on moderate terms. 

Mr. Crompton seconded the motion. 

Mr. WaLLER asked if it was the intention of the directors to pay 
off the present debentures at a premium of 5 per cent. 

The CuatnMan: We are obliged to do so. 

The CHarrman, in reply to questions, said the shares in other 
companies amounted to £12,004 in March last, and in September to 
£12,375. The directors had every hope that they would be able to 
declare an interim dividend of 2s. 6d. a share within a reasonable 
time, but they could not pledge themselves to any particular date. 
There was a limit beyond which the bankers would not be willing to 
let them go, but hitherto they had met them very freely. It was not 
the case that the directors had announced that they could pay no 
dividend. What they said was that “ Notwithstanding the late 
serious depression in trade the profits of the company, during the 
six months ending 30th September last, were sufficient to justify the 
directors in declaring an interim dividend; but owing to the neces- 
sities of the business in carrying out the various large contracts in 
hand, the directors had hesitated about dving this until the arrange- 
ments for further capital, by the present issue of debentures, were 
completed.” It had always been his desire that contracts should 
be made on a business footing; that was to say, that the terms 
should, as far as possible, be cash, and the directors were now prac- 
tically carrying out the system suggested by Mr. Kitchen. They 
had taken £2,000 in shares in the Hove Company, really to assist in 
its formation, and they bad a contract at Hove for £35,000, the whole 
of which was payable in cash. It was with the view of carrying out 
the contracts in the manner suggested that the directors proposed 
to issue debentures. 

The resolution was then put and carried. 


Brighton and Rottingdean Seashore Electric Tram- 
road Company.—The first ordinary general meeting (statutory) of 
the proprietors was held at the Town Hall, Brighton, on 24th ult. 
The remarks of the chairman will be found among our “ Business 
Notices,” as they deal more with the line generally than from a 
financial standpoint. Four directors were elected, namely: Messrs. 
E. O. Bleackley, J. J. Clark, Magnus Volk, and R. J. Pope. The 
remuneration of the directors collectively will be £200 per annum 
until the dividend reaches 10 per cent., when it will be increased by 
£100, dating from the passing of the Act. Mr. Magnus Volk was 
appointed to superintend the construction of the line, his remunera- 
tion to be 5 per cent. on the cost of construction. Mr. Volk was paid 
£25 for his secretarial duties during the last six months. Messrs. 
Haslam & Sang were appointed auditors. 

The Edison Continentale Company .—\ otwithstanding 
great difficulties and close competition with the Auer incandescent gas- 
burner, electrical companies seem to prosper in Paris. During the month 
of November, 1893, the Edison Company made 307,075 francs receipts 
against 297,330 in 1892, or an increase of 9,745 frances. During the 
month of December, 1893, the same company received 355,743 francs 
against 351,179 francs in 1892, or an increase of 4,564 francs. Lastly, 
during the year 1893, the total receipts amounted to 2,851,020 francs, 
against 2,706,267 francs in 1892. Thus there is an increase in the 
receipts of 144,753 francs, notwithstanding the difliculties mentioned 
above, and notwithstanding the reduction in the selling price of the 
hectowatt-hour. 

Venezuela Telephone and Electrical Appliances Com- 
pany.—Coupon No. 7 of the 5 per cent. first mortgage debentures, 
due January 31st, will be paid from that date at the Consolidated 
Bank, Threadneedle Street, or at Messrs. Westindorp & Co.’s Bank, 
Amsterdam. 

Cuba Submarine Telegraph Company.—The directors 
state that the accounts for the half-year to December 31st, after pro- 
viding for the dividend on the preference shares, will admit of a 
dividend on the ordinary shares at the rate of 8 per cent. per annum, 
tax free. 

Elmore’s French Copper Depositing Company.—On 
Wednesday last, Mr. Justice Wright, on the application of Mr. 
Buckley, Q.C., sanctioned a scheme of arrangement which had been 
arrived at. 


TRAFFIC RECEIPTS. 


The City and South London Railway Company. The receipts for the week 
ending January 28th, 1894, amounted to £951; week ending January 
29th, 1893, £976; decrease, £25: total receipts for half-year, 1804, £3,839 
corresponding period, 1893, £3,954; decrease, £115. 

The Western and Brazilian Telegraph Company, Limited. The receipts for the 
week ending January 26th, after deduct'ng 17 ner cent. of the gross 
receipts payable to the London Platino-Brasilien Telegraph Compu y 
Limited, were £3,445, 


4 

| 


THE ELECTRICAL REVIEW. [Vol. 34. No. 845, Fesrvary 2, 1894. 
SHARE LIST OF ELECTRICAL COMPANIES 
, | Closing Closing Business done 
Present | Stock or PR 
Issue. Share.t January 24th, January 3lst. 
Highest. Lowest 
184,5902| African Direct Telegraph, Ltd., 4 p.c., Deb. Regd. and to Bearer 100 100 —103 100 —163 ve eee 
1,134,6407 Anglo-American Telegraph, Limited ... Stock 43 — 45 42 — 44 xd 44 42 
2,932,6807 Do. do. 6p.c.Preferred Stock 795 - 804 784—79}xd/ 81 793 
2,932,680 Do. do. Deferred Stock 73 73 
Brazilian Submarine Telegraph, ‘Limited 10 1148 | 113 113 
18,7002 Do. do. 5 p.c. Bonds... 100 101 —104 99 —102 xd 
# 75,0007 Do. do. 5 p.c., 2nd Series, repayable i in June, 1906 .. 100 107 —111 107 —111 110} se 
i 77,978 Brush Electrical Engineering Ordinary, Nos. 1 to 63,416 ... 3 23- 2% 28— 2% 2 2t4 
75,000 Do. do. Noncum.6 p.c. Preference, Nos. 1 to 63, 416 2 24— 23 2% 
125,0007 Do. do. 44 per cent. Debenture Stock Stock h4 —106 104 —106 105 
Charing Cross & Strand Electricity Supply Nos. 1 to 6, 215 to 18, P Poe a 
20,510 PP'Y Nand 10,001 to 30,000 
44,000 Chili Telephone, Limited, Nos. 1 to 40,000... ose 5 
630.0002 City and South London Railway es x Stock 28 — 33 28 — 33 
40,000 City of London Elec. Lighting Co., Ltd., ‘Ord. 40,001-80,000 10 113 114-117 
20,000 Do. do. 6 p. c. Cum. Pref., Nos. 1 to 20,000 | _ 10 | 13— 13h | 13 — 13h 13 13 
10,000,00¢? Commercial Cable, Capital Stock .| $100 130 —140 130 —140 | 
224, 850 Consolidated Telephone Construction and Maintenance, Limited .. 10/- | 
20,000 Crompton & Co., Ltd, 7 p.c. Cum. Pret. Shares, Nos. 1 to 20.090 5 | 3h— 4} t-s 
50,0007 Do. do. 5 p.c. 1st Mort. of 250 ech | 96 —101 96 —101 
16,000 Cuba Telegraph, 10 114— 124 114— 124 
6,000 do, 10 p.c. Preference .. 10 18 — 19 18 — 19 187 
. 12,931 Direct Spanish Telegraph, Limited, . (£4 only paid) 5 24h— 34 24— 34 te 
6,000 Do, do. 10 p. c. Preference 5 84— 94 84— 9} ees 
60,710 Direct United States Cable, Limited, 1877... ... 20 | 107-11 xd 10 103 | 9 
409000 Eastern Telegraph, Limited, Nos. 1 to 400,000 10 14f— 15} 
79,000 Do, 6 p.c. Preference ... 10 16jxd 15Z— 16} 164 16); 
1°5,9007 Do. : p.c. Debs. (1879 issue), repay. " August, 1899 100 108 —111 | 108 —111 ves wee 
1,294,1007 Do, 4 p.c. Mortgage Debenture Stock ia Stock 114 —117 114 —117 116} 116 
250,000 Eastern Extension, Australasia and China Telegraph, Limited... 10 154— 15jxd_ 153 — 15} 153 
Do. 5 p. c. (Aus. Quv. Sub.), Deb., 1900, red. ann. drgs. reg. out as 
62,7007 re 1 to 1,049, 3,976 to 4,326 100 101 —104 101 —1C4 1014 
222,8007 Do. do. Bearer Nos. 1050—3,975 and 4 3276, 400 100 101 —104 101 —104 
$20,000 Do. 4p.c. Debenture Stock ... Stock 115 —118 113 —116 xd 
r Eastern and South African Telegraph, Ltd., 5 p.c. Mort. Deb. 1900 = 4 
108,700! redeem. enn. drawings, Registered Nos. 1 to 2,343 
146,807 Do. do. do, to bearer, Nos. 2,344 to 5,500 ove 101 —1C4 101 —104 103 
300,0007 Do. do. 4 p. c. Mort. Debs, Nos, 1 to 2016, red. 1909 100 103 —16— 103 —116 Be 
200,0007 Do. 4 p.c. Reg. Mt. Debs. (Mauritius Subsidy) 1 to 8,000 25 106 --109°/, 166 —109°/, 1074 
120,000 Electric Construction, Limited, Nos. 1 to 120,00) ... _ £2 1 
12,845 Do. do. '7p.c. Cum. Pref., Nos. 1 to 12,845 2 a= 
19,900 *Electricity Supply Co. of Spain, Nos. 101 to 20,000 .. a ov vee . . ove 
100,000 Elmure’s French Patent Copper Depositing Co., Ltd, Nos. 1 066, 750 > 2 . . 
91.195 | Eimore’s Patent Copper Depositing, Limited., ‘Nos. 1 to 70,000... 2 2 i— 4 = 
67,385 | Elmore’s Wire Mfg., Ltd., Noe. 1 lo 67,385, issued at 1 pm.,allpd, 2 
20,000 | Fowler-Waring Cables, Nos. 301 to 20,300 10s. only paid) 1h 4-1 si 
180,227 | Globe Telegu and Trust, Limited ... 10 83— 8jxd 88 54 
180,042 | Do. do. 6 p.c. Preference xd) 154 1Ag 
150,000 | Great Northern Tel. Company of Suntan Z 10 20 — 203 20i— 20% 204 203 
200,0007 Do. do. . c. Debs. (issue ‘of 1883) 100 104 —107 
12,1341 Greenwood and Batley, Ltd., Outintcy. Nos. 4667 to 14,000 ae 3 10 44— dh 44— 54 . ove 
9,6007 Do. 7 p.c. Cumulative Preference, Nos. 2,667 to 8,000 10 6— 7 
a 50,000 | India-Rubber, Gutta Percha and Telegraph Works, Limited » (= @ 234— 244 23 — 2 24 234 
200,0007 Do. do. 44 p.c.,Deb., 1606 ... 100 102 —104 —lvu4 
17,000 | Indo-European Telegraph, Limited .. 2% 41 44 41 —44 4lj 
11/334 | International Okonite, Ltd., Ordinary Nos. 22 (567 to 34, 000 :.. 10 
30,000 |tLiverpool Electric Supply, £310s. paid... 43 44 48 43 
15,000 Bo. fully paid 64— 64 63 — 6t 
37,500 | Liverpool Railway Ordinary, fully paid .. P 10 4s— 53 5 
6,295 Do. do. Pref., £6 paid 10 84 Si— 
37,548 | London Platino-Brasilian Telegraph, 10 t— § 
100,0007 Do. do. 6p.c. Debentures... 100 105 —108 105 —108 
49,900 |*Metropolitan Electric Supply, Ltd., Nos. 6,101 to 50,000 (£10 pxid) 10 8 
50,000 Do. 5 p.c. debentures, 1to5, 000 in bondsof £10, £20,#40 ... 1u4 —108 104 —108 ; 
15,000 | Monte Video Telephone Co., Ord., Nos. 1 to 15,000 fully paid 14 
28,000 Do. do. 6p. c. Pref., Nos. 1 to tally ane a 5 2— 3 
484,597 | National Telephone, Limited, Nos. 1. to 438,984... | 43 
15,000 Do. 6 p.c. Cum., ist Preference... 10 15} 144— 155 15 14}4 
15,000 Do. 6. p. c. Cum. 2nd Preference... 8 10 14 —15 14 — 15 144 bes 
119,234 c. Non-cum. 3rd Pref., Nos. 1 to 90,950 . a 5 54 5h 5,5 53 
726,471 .c. Deb. Stock Prov. Certs. fully 112 —114 112 — 114 1134 1124 
48,800 | New Limited, Nos. 25,901 to 74,700 paid) “4 10 one vee 
6,452 | Notting Hill Electric Lighting Company, Limited, fully pai 10 44— 5} 5h 
220,000 | Oriental Telephone, Ltd., Nos. 80,001 to 300,000 (11s, Lar paid) a 1 = am evs ooo 
100,000} Pacific and European Tel., Ltd., 4 p. c. Guar. Debs., Nos. 1 to 1,000 § 100 101 —104 | 101 —104 ave see 
11,802 | RKeuter’s Limited . | 8 54— 6h | 54— 64 
19,986 | St. James’s & Pall Mall Electric Light Co., Ltd., Ord., 101—18,780 6 5i— 6 | 
20,090 0. do. 7 per cent. pret, Nos. 20,081 to 40,080 $ 5 8 — 64 7i— 8¢xd| 8 
3,381 | Submarine Cables Trust eos 3 Cert. 114 —11y 1l4 —lly 114 ‘is 
78,942 | Swan United Electric Light, Limited .. (£34 only paid) 24 — 2% | 33 24 
37,350 | Telegraph ———— and Maintenance, Limited .. 12 36 — 38 36 — 38 37% 374 
130,0uG7 Do do. 5 p.c. Bonds, red. 1894 100 103 —106 ove oss 
United River Plate Telephone, — 5 2 2 
146,370 Do. 5 p.c. Debenture Stock Stock 90 —100 90 —100 
15,609 West African Telegrapy 7,501 to 23,109... 10 54— 6 
260,900/ Do. do. p.c. Debentures coo | 100 —103 100 —103 1014 | 101 
,000 West of Limited ... 10 Z— 2 2— 25 | 
150,000/ do. do. p.c. Debs., repayable 1902 ... 100 97 —101 97 —101 
€4,242 and Brazilian Telegraph, Limited .. 53— 6} 6} 6} 5g 
33,129 | Do. do. do. ‘6p.c.Oum, Preferred |... 5t-- 5y 
33,129 Do. do. do. Deferred .., <3 14— 17 14 
178,2007 Do. do. 6 p.c. Debentures “ A,” i910 100 164 —197 104 
i 222,7001 Do. . c. Mort. Debs., series B” of red. Feb., 1910 2 100 164 —1v7 164 
88,321 | West India Telegraph, Limited... 10 1} | 
34,568 Do. do. 6 p.c. lst Preference 9f—10¢ | 94— 10 10 
4,669 Do. do 6 p.c. 2nd Preference ... 2 10 84-94 84 
86,000 Do. do. 5 per cent (1917) No.1 to 1,000 |* 100 105 —108 105 —108 we 
$1,214,006 | Western Union of U.S. Tcl., 7 p. c. 1st Mortgage (Building) Bonds $1,000 113 —118 113 —118 
169,0007 Do. do. 6 p. c. Sterling Bonds . ~| 102 —105 | 102 —105 a 
59,900 '*Westminater Electric Supply Corp., Ord., Nos. 101 to 42.953. 5 5}— 52 54— 53 | 
Lasnee PROCURABLE QUOTATIONS OF SECURITIES NOT OFFICIALLY QUOTED :— Birmingham Electric Supply Company, Ordinary of £6 (fully paid) 
fg—53.—Brush Company, 44 per cent. Debenture Stock, issued at 1 per cent. premium, 106—108.—Electric Construction Corporation 6 per cent. 


Debentures 87—92.—Electric and General Investment, shares of £6 (£1 paid), hand —Blectalelty Supply Corporation, Ordinary of £5, 5—5i.— 
(£5 paid) 1—1}.—Do, 7 per cent, Preference of £6, Kensington 

and Knigbtebri ‘dge Electric Lighting Company, Limited, Ordinary Shares £5 (tally paid), 4 43—6i, 
fully paid) 6,—€2.—Do. £8 10s. paid, 44—43.—London Electric Supply Corporation. £5 Ordinary, 7— 

1) —~108.—Yorkshire House-te- 


House to House 


Company 


r cent. 


Debentures of £100, 101—103.—: 
t Preterence Cumulative 6 per cent., £5 (fully paid), 
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RELATIVE COST OF COPPER FOR 
CONDUCTORS.* 


By THOS. P. STEINMETZ. 


In the Electrical World of January 13th, I read a very in- 
teresting article by Mr. W. D. Weaver on the copper economy 
of systems of electrical distribution, to which I would like 
to add a few remarks, not to dispute any of the numerical 
results, since obviously scientific results derived by mathema- 
tical analysis are proved beyond doubt by the innate exact- 
ness of mathematical reasoning, but merely to add a few 
additional remarks to this question, to which I have given a 
good deal of attention also. 

First, instead of “ effective ” potential, | should prefer the 
expression “comparison on the basis of equality of minimum 
potential,” since in this comparison whenever systems are 
compared having different potentials in their different 
branches—as the interlinked quarter-phase system—it is the 
minimum potential which is made the basis of comparison, 
and, further, because this basis of comparison is of interest 
and importance only in circuits supplying apparatus which 
require a definite low potential, ¢.¢., in the low potential in- 
candescent lighting networks. 

In this case of low potential incandescent lighting circuits, 
still more efficient in copper than the three-phase or quarter- 
phase system is the old Edison three-wire system, single- 
phase or continuous current, which requires only 37°5 per 
cent. of the copper of the two-wire system if the neutral wire 
is made of the same cross-section, and 31:3 per cent. if the 
neutral wire is made of one-half the cross-section of the out- 
side wire. Since by this system the potential of distribution 
is doubled, and since the amount of copper required in a 
given system is inversely proportional to the square of the 
potential, by the use of this system the theoretical amount 
of copper is reduced to one-fourth, and adding hereto the 
amount of copper used in the neutral wire, gives the above- 
mentioned figures. 

With regard to the interlinked quarter-phase system, /.e., 
the quarter-phase system with common return for both phases, 
Mr. Weaver considers the case only where three equal wires 
are used. In this case the current density in the central wires 
or common return is 41°4 per cent. higher than in the out- 
side wires, and therefore the disposition of the copper is not 
the most economical. Making the central wire of 41°4 per 
cent. larger cross-section than the outside, we get the most 
economical condition, and thereby reduce the amount of 
copper required in the interlinked quarter-phase system in 
the ratio 

24? 
1+ or 100 = 97°73. 
We get then following table :-— 


Low Potential Incandescent Lighting Circuits: Comparison on 
the basis of equality of minimum potential in the system. 

To transmit the same power over the same distance with the same 
loss of power, that is, with the same efficiency, the amounts of copper 
are required 


2 Wires—Single phase ; continuous current ... 100.0 
3 Wires—Edison 3-wire, single-phase system, neutral 1-2 cross 
section... ove eee ose 313 
Edison 3-wire, single-phase system, neutral full 
cross section ... ove ove ove oss 37.5 
Interlinked quarter-phase system... 


4 Wires—Four-wire, single-phase system, inside wires 1-2 

Four-wire, single-phase system, inside wires full 


cross section ... ove 22.2 
Three-phase system, with neutral wire ot - 33.3 
Independent quarter-phase system ... ons +» 100.0 

5 Wiret—Five-wire, single-phase system, inside wires 1-2 cross 

section... eae owe 109 

Five-wire, single-phase system, inside wires full cross 


Independent quarter-phase, with common neutral... 31.3 
To compare the different systems in the simplest and most 
elementary manner, we have to dissolve them in their com- 
ponent systems of equal nature, i.¢., in one-wire systems, by 
considering all the currents as issuing from the generator 
over the wires to a neutral point or centre of potential, where 
they neutralise each other. 


* We are indebted to the editor of the New York Kectrical World 
for advance proofs of this communication. 


Then the single-phase system of potential, e, consists of 
two one-wire system of potential Ss each, 

The three-phase system of potential, e, between lines, con- 
sists of three one-wire systems of potential 7 “4 each. 


Since the amount of copper is inversely proportional to 
the square of the potential, other things being equal, the 
amount of copper in the single-phase and in the three-phase 
systems bears the ratio : 


or the three-phase system requires 75 per cent. of the copper 
of the single-phase system. 

The interlinked quarter-phase system with three equal 
wires is produced from the independent quarter-phase system 
with four wires by making one wire the common return of 
both phases, whereby the loss, and thereby the efficiency, is 
not changed, and 25 per cent. of the copper is saved, but at 
the same time the maximum potential increased by 41°4 per 
cent. 

With regard to the comparison of continuous current 
with the alternating current system on this basis, | beg to 
differ. While on the basis of the same maximum potential, 
i.e, the same electrostatic stress, the continuous current 
requires only 50 per cent. of the copper of the single-phase 
current, this comparison is not fair and not permissible, since 
a continuous E.M.F. produces not only an electrostatic 
stress like the alternating potential, but besides this an 
electro-chemical stress by electrolysis, which is generally by 
far more severe than the electrostatic stress. It can, there- 
fore, only be misleading to compare continuous current 
systems on the basis of electrostatic stress with alternating 
circuits, and is of no practical interest either, since at these 
high potentials the continuous current is out of competition 
anyway. 

Hence, leaving the continuous current out altogether, we 
get by a comparison on the basis of maximum potential in 
the system, as it is proper with regard to the stress on the 
insulation and danger to life, the following results :— 


Comparison on the basis of equality of maximum potential in the 
system : 

To transmit the same power over the same distance with the same 
loss of power, that is, with the same efficiency, the amounts of copper 
are required : 

2 Wires—Single-phase system... ose 100.0 
3 Wires—Three-phase system... ese 75.0 


Interlinked quarter-phase system 100= 145.7 


Interlinked quarter-phase system, with three equal 
wires... ra ove 150.0 
4 Wires—Independent quarter-phase system Sos . 100.0 

Coming now to the editorial remarks that the factor of 
the line insulation is of no direct importance, since circuits 
have been worked successfully with 16,000 volts," and the 
limit of potential not yet reached, I am somewhat astonished 
at this statement, for, according to this reasoning, it would 
be inexcusable to throw away large amounts of copper on 
expensive lines of 3,000 volts, when by merely increasing 
the potential ten fold, 99 per cent. of this copper could be 
saved. 

While it is undoubtedly true that potentials of 16,000 or 
even 25,000 volts can be controlled and insulated successfully, 
it is just as true, for instance, that in mechanical engineering 
pressures of 2,000 or 3,000 lbs. per square inch have been 
handled and controlled, and yet nobody in designing a steam 
engine or a locomotive will think for a moment of using such 
pressures, though undoubtedly the boilers and engines would 
become smaller and more efficient thereby. 

Hence, while it is possible, theoretically, to insulate for 
any potential whatever, practically it makes a very great deal 
of difference whether one has to deal with 2,000 volts or with 


must be understood that practical experience has by no means yet 
proved such potentials as successful and reliable in the long run. 


Jed 
| 
8 
20,000 volts, and every increase of potential increases the 
difficulty of constructing and maintaining the system, and 
reduces its reliability. Therefore, while it is theoretically 
possible to handle far higher potentials, and perhaps in future 
While such potentials have been used on long distance lines, it 
) 4 
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such potentials will even be used in practice with complete 
reliability ; still the factor which limits and determines the 
maximum potential in the system is exclusively the strain on 
the insulation, so that in high potential circuits the com- 
parison on the basis of equal maximum potential circuits, 
the comparison on the basis of equal maximum potential is 
not only not of secondary importance, but, on the contrary, 
the fundamental factor which determines the choice of the 
potential and the reliability of the system. 


COWPER-COLES ELECTRO-ZINCING 
PROCESS. 


THE protection of steel from corrosion becomes a uestion of 
greater importance every year, as steel is rapidly taking the 
place of iron for most constructional work, and is now 
largely used for shipbuilding, although some shipbuilders 
still object to its use because corrosion is more marked in the 
case of steel vessels. 


the coating metal in bending or twisting, owing to the diffi- 
culty with which molten zinc of low temperature adheres to 
steel, except after prolonged contact. The zinc coat put on 
by the hot process is also uneven, and the thickness can only 
be varied within narrow limits, the minimum weight of zinc 
per square foot being about 14 ounces, maximum 2} ounces, 
except in the case of wires and thin sheets, which can have 
some of the zinc squeezed off by mechanical means when 
leaving the bath. 

The filling up of crevices and the binding together of 
loose parts by dipping in a bath of molten zinc is taken ad- 
vantage of for different purposes. Many cheap tanks and 
cisterns are made watertight by galvanising instead of being 
properly caulked, and bad welds are hidden; on the other 
hand the soldering together of the twisted portions of the 
wire in netting adds considerably to its stiffness and dura- 
bility. Much money has been spent at different times in 
endeavouring to substitute ordinary electro-zinc plating for 
galvanising ; but the experiments have not been successful, 
as the process was found to be too slow and costly, and the 
zine coating deposited porous, the result being that the acid 
solution retained in the zinc deposit set up a galvanic action, 


Dipping articles in a bath of molten zinc is a costly and 
wasteful process and difficult to manage, the zinc-iron alloy 
or dross which forms in the bath (amounting in many cases 
to over 25 per cent. of the whole amount of zinc used) adds 
considerably to the cost of galvanising. The large quantity 
of zinc, usually some 15 or 20 tons, which has constantly to 
be kept in a molten condition, entails a heavy expenditure 
in fuel; the iron galvanising baths are also a constant 
source of trouble and expense. Pickling and hot galvanising 
has the disadvantage of reducing the strength of wires, and 
of distorting and rendering brittle iron and steel of small 
section. By exposure to the lowest temperature of the gal- 
vanising bath, steel wire of a high breaking load has its 
hardness removed or greatly reduced, and consequently its 
ultimate tensile strength by as much as from 5 to 10 per 
cent. It is the practi: e when coating steel wire to keep the 
bath of molten zinc ut as low a temperature as possible, and 
to run the wire through at a high rate of speed. Both these 
sources add to a considerable waste of zinc, by reason of the 
rapid solidification of the metal on the comparatively cold 
Wire, and consequently the ready breaking or cracking off of 


which destroyed the protective coating ; considerable diffi 
culty was also experienced in coating articles of irregular 
shape. The large illustration shows a general view of a plant 
at Messrs. Laird Brothers, capable of zinc coating plates 18 
feet long. The articles to be zinced are first of all pickled, 
and then passed through a washing tank, after which opera- 
tion they are removed to the plating bath by means of a 
overhead trolley running on rails. An electric current is 
passed through the pickling tank, so as to quicken the pro- 
cess, and retain a smooth surface, and prevent any reduction 
in tensile strength. 

Table I. gives the results of some tests recently carried out 
on steel plates, hot and cold galvanised, by Messrs. Laird 
Brothers. 

Tests have also been made to determine the adhesion of 
the zinc plating, as compared with hot galvanising, as shown 
in Table II. 

It is claimed for the Cowper-Coles process that the cost is 
very much cheaper than hot galvanising, being about half in 
the case of plates; as the process is a cold one, there is no dis- 
torting or warping of articles of small section. The current 
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TaBLE I.—ResuLtTs OF EXPERIMENTS TO ASCERTAIN THE TENSILE STRENGTH, &C., OF SPECIMENS CuT FROM Four 
STEEL PLATE Strips. 


Free i Extension 
Original. Stress. Ratio ractured. in 10 inches. 
of 
Test 
elastic 
No. Description. to Difference. 
Elastic Jitimate ultimate. Size Area. Inch. or 
Size. Area, per sq. inch. per sq. inch. ize. iii od cent. 
BB _ Strip 3” x 3” 8” long: inches. sq. in. Ibs. tons. Ibs. tons. per cent. inches. sq. In. 
2,604 Normal 290x108 -313  37,700=168 64,115=286 58°8 237x063 149 ‘164 524 252 


2,606 Galvanised... » | 
2,607 Zine plated... » *'103 -299 


Strip 3” x 4” 8” long: 


26,900=165 58,923 
39,000=17'4 62,595 


260x063 ‘164 495 249 249° 
226 226° 


=2%63 626 
279 623 065 ‘168 “131 438 


2,609 Normal » *°120 33,900 = 151 60,552 =: 27 0 2:46 x 069 170 178 265 

2,608 Galvanised » *°122 354 16,000=116 60,226=269 43°2 2 45 «x ‘068 "167 187 528 238 

2,611 Zine plated ... » *°112 325 40,000 =179 62,978 = 28 1 635 25tx 065 ‘165 ‘160 216° 
Strip 3" x 3” 8” long: 

2,733 Normal » *°'120 348 25,900=11'6 62,523=27°9 414 2°42 067 "162 186 534 224 

2,734 Galvaniséd ..,, » *°120 24,100 =107 61,678 = 27°5 39:1 2 5v ‘200 1480 «64250 203) 208* 

2,735 Zine plated ... » * 113 328 30,500=136 65,781=29°4 46-4 241 ‘183 145 442 224 224° 


Appearance of fracture, silky. 


I1.—TerEsts ror ADHESION, 


BB 
Test No. 2.606 Galvanising began to scale at 57,750 lbs. per square inch, extension being 138 per cent 
” ” 2,6: 8 ” ” ” ” 58,250 ” ” ” ” ” ” 10 LU ’ 
” ” 2,734 ” ” ” ” 55,000 ” ” ” ” ” 62 ” ” 
” ” 2,737 ” 6 3,130 ” ” 17 0 ” , 


” 


density employed at a plant recently put up at Messrs. 
Watson, Laidlaw & o., of Glasgow, is 50 amperes per square 
foot, the dynamo having a total output of 2,500 amperes at 
5 volts. The cables have a sectional area of 24 inches, and 
contain about 14,000 wires. 


LEGAL. 


Epison-BELL PHOoNOGRAPH CoRPORATION, LimrTED, SMITH AND 
ANOTHER. 


In the Queen’s Bench Division of the High Court of Justice, on 
Thursday, the 25th ult., the hearing of this action, which is brought 
in respect of the alleged infringement of Mr. Edison's 1889 patent, 
No. 19,953, relating to phonographs, was resumed before Mr. Justice 
Wright. The counsel were the same as before. 

Mr. J. C. Granam read the evidence of Mr. Tuomas Atva Epison, 
taken on commission. Witness said that he invented the phonograph 
in 1877. Since the date of the original invention of the phonograph 
he had devoted considerable time to improving it in 1877 and part of 
1878. Then he took up electric lighting, and in 1887, or abvut that 
time, he took up the phonograph again, aud for the last five or six 
years bad been incessantly engaged in perfecting the same for com- 
mercial use. During that period he had patented a number of 
devices, having the object of making the phonograph suitable for 
practical purposes. A great number of patents had been taken out 
in the United States and in foreign countries on bis inventions in this 
respect. He was the first and true inventor of the English patent 
No. 12,594, of 1888. He communicated the same to George Edward 
Gouraud, of Little Menlo, Beulah Hill, Upper Norwood, in Surrey. 
In his specification the inventions claimed were new and useful. 
Witness then described how the invention came about, saying that 
the devices shown in patent No. 12,594 were an improvement upon 
similar mechanism shown in patent No. 17,175. These inventions 
were the result of a great deal of thought and experiment. It was very 
difficult to ascertain where all the slight defects of the previous 
pat: nt came from, and it required the making of a great many in- 
struments with variations on them to ascertain where the various 
defects came from. The object of the invention in the second claim 
of the patent was to permit the person copying messages from the 
phonograph to repeat a sentence which had not been understood, by 
reversing the movement of the reproducer, and setting it back any 
distance required, by means of a reversing screw carrying the arm ia 
an opposite direction to the principal or main screw. The invention 
accomplished its object. Neither in this way nor apy way equally 
simple or effective had this been accomplished before. Witness was 
the first and true inventor of the inventions claimed in patent 
No. 19,153, of 1889. He communicated the same to E. G. M. Har- 
dingham, Fleet Street, London. It was not true that descriptions of 
the devices or attachments therein referred to, or drawings repre- 
senting the same, were sent to him prior to the date of those letters 
patent. Neither from James Lewis Young, nor from any other 
person, did he at any time receive any suggestions in respect of any- 
thing claimed. Witness then described in detail what the claims 
were for, and in what manner they were new and useful and improye- 
ments on previous patents. 


The zine plating did not scale, but remained intact. 


Mr. pE Courcy examined by Sir RicHarp 
WEss!kR, said he had come from South Orange, New Jersey, to give 
evidence. He had been general experimental assistaut in electricity 
and mechanics in Mr. Edison’s laboratory siuce 1882. He was _ per- 
sonally acquainted with the experiments made in the course of the 
development of the invention of the phoncgiaph. In substance, 
those experiments commenced in 1887. He was acquainted with the 
old tiufoil phonograph which Mr. Edison had patented abont 1877, 
and until Mr. Edison took the matter up again in 1856 or 1887, he 
knew of no development of the tinfoil phonograph. The first phono- 
graph with a single diaphragm, arrived in England about January, 
1890. Practical defects had been found in connection with the 
“ spectacle” frame. 

Tell my lord brietly what they were.—-The spectacle frame was 
employed as a convenient means for holding the diaphragm that was 
not employed, and also to avoid the trouble and time of taking one 
diaphragm out and putting another diaphragm in. Our original ex- 
periment was with an arm with one eye. 

Did the spectacle frame requi-e adjustment by hand ?—It did. 

What was the adjustment that had to be made by hand ?—When 
the spectacle frame was employed, it required # separate adjustment 
for each diaphragm, to allow the different tovls to be put into contact 
with the wax cylinder, the one for cutting, and the other tur repro- 
ducing. 

How would you describe it, as bearing on the commercial question 
of useful or useless phonograph ?—It made all the ditierence. 

Witness then went on to explain how the difficulty of having to 
adjust by hand was got over in this new single diaphragm. The 
floating weight, he said, automatically determined the depth of 
the tools. The position of the cutting tool and reproducing tuvl was 
tixed in the same way. This would involve thought, experiment and 
invention. 

In cross-examination, WirneEss said that machines in accordance 
with patent No. 7,794, of 1889 (what were called “black wax” 
machines), were brought over to this country befure November 28th, 
1889. In the beginning of 1889 witness was with Mr. Young at 
Edison House. He did not know that at that time Mr. Young was 
making certain experiments at Edison House with reference to the 
phonograph. Witness never saw any experimental diagram, nor 
heard of the result of any such experiments. The adjustment of the 
reproducing point, until it coincided with the track, was made by 
means of a screw turned by hand, both in the spectacle machine and 
in the later machine. In the latter patent a link was used in the 
diaphragm, iustead of aslot. This the witness regarded as a matter 
of importance. In practice they did not put the two nut segments 
out of pitch, because that would be a useless arrangement. In the 
machines they now made, they had not given up tle two nut seg- 
ments in the case of fine-thread screws. A saw-cut down the middle 
of the nut imparted flexibility, which, in certain cases, prevented tilting. 

Re-examined, Wirness said the two nut segments had been found 
of practical advantage. ‘The old patent had the floating weight only 
on the reproducing knife and not on the recorder. 

Mr. Justice Wricut asked why the flvating weight bad not been 
used on the recording tool, : 

Wrrness said that, so far as be knew, the use of the floating weight 
(which was also Mr. Edison's inveution) had never been suggested 
for the recording tool at that time. pees 

Witness proceeded to say that the new patent diminished the 
necessity for personal skill in adjusting the machine, because it 
enabled the bar that turned over, and the adjusting stop in both 
cases, to be dispensed with. 


- 
) 


134 THE ELECTRICAL REVIEW. 


[Vol. 34. No. 845, Fepruary 2, 1894. 


Do you think it is putting the two tools on one diaphragm that 
enables you to get that adjustment ?—Yes. 

In answer to Mr. BovusFriELtp, WiTNEss said that the use of the 
floating weight for the purpose of recording in the old spectacle 
machine would act to get rid of some of the difficulties in the same 
way as if you had one diaphragm, but not all of them—for instance, 
the adjustment in front of the spectacle would not be removed. 

Mr. Harpincuan, patent agent, deposed that he filed the patent 
on instructions from Colonel Gouraud. 

Mr. James SwinBuRNE, mechanical and electrical engineer, said 
he had read the patents relating to the development of the phono- 
graph. In his opinion the patent in question represented a very im- 
portant state in the development of phonographs. To put it shortly, 
this was the first automatic phonograph. 

Prior to this patent, what sort of an operator did the phonograph 
require ?—It required what one might call an expert to work it—one 
who understood the principles on which it was worked and how to 
adjust it, and who had had some experience with phonographs. 

What do you take to be the object of this invention ?—There was 
one object of this invention, and that is to make a simple phono- 
graph that could be used by an unskilled operator. 

In your opinion, did it succeed in that object ?—Admirably. 

Wirness then went through the various claims, and pointed out 
how they carried out these objects. 

Mr. Justice Wricur: Edison’s discovery that you could use the 
floating weights for the recording instrument leads to all the rest ? 

Witness: Yes; that is really the backbone of the invention. 

Mr. Moutron: And that Mr. Edison has claimed in the conse- 
quential form of putting the two on the same lever ?—Yes. 

Is that an important step towards simplicity and automaticity ?- 
Most important; it gave him the opportunity of getting rid of a 
number of troublesome adjustments. 

Mr. BovusFrecp indicated that his contention on claim 1 was that 
it was not subject matter of a patent, because it was a claim to the 
mere idea of having both points on a single diaphragm, and that the 
mere idea in itself was not useful, and was only useful when the 
specific method claimed by claim 2 was imported into it. Further, 
he said that the claim was bad because it would prevent anybody 
else making a wholly different arrangement of two points on one dia- 
phragm from Mr. Edison's, which might be useful, nay, might be 
better than, the plaintiff's arrangement. 

Mr. JustickE Wricut: Do you say that invalidates the whole 
patent, and is incurable ? 

Mr. Bousrrecp said that the defect could be cured by the striking 
out of claim 1. What the plaintiff really invented was what was 
described in claim 2. 

Mr. JusticE WRIGHT said the case put by Mr. Edison, he under- 
stood, was that it did not matter whether certain devices were known 
before or not, or applied for similar purposes in other things, but it 
took a great deal of experiment and invention to see which of these 
devices would effect a particular purpose. 

Mr. Bousriexp said he should not mind taking the issue in some- 
thing of that form. 

Mr. Justice Wricut: If you say any one of these matters not only 
is an old thing, but does not do better than any old one would do, 
that would be a different point. 

Mr. BousrrELD: On one or two of these claims I shall say that Mr. 
Edison is employing an old tool to do its work in an old way. 

Mr. SwinBURNE was then cross-examined upon a multitude of 
details in various machines and specifications, with a view of showing 
that the patent in question had been anticipated; in other words, 
that prior specifications covered substantially the same ground. 
Witness said that the object of the floating weight was to enable the 
recorder to go in and out gently, and it had the great advantage of 
annulling the ill effect of irregularities in the cutting. The merit of 
the plaintiff consisted in the fact that he pointed out what was 
wanted ; fur when that was done, it was not difficult for engineers to 
carry out the inventor's ideas. 

The Court then rose for the day. 


Tuirp Day.—Fripay, JANUARY 267TH. 


Mr. JaMES SwINBuRNE, re-called, and further examined by Mr. 
BovsFIE.pD, said with regard to claim 7, that the particular spring 
lock of the patent was not known before the date of the patent, but 
it was a spring lock of a well known type. He had heard what Dr. 
Hopkinson and Mr. Hamilton said about claim 8, which was for the 
employment of two nut segments carried on separate arms, and 
adapted to engage independently of the feed screw, and he did not 
quite agreee with them. The view he took was that they were meant 
to be in pitch. In his opinion the subject matter of claim 8 was 
sufficiently described for a mechanic to make it. 

Re-examined by Mr. Moutton: With regard to the double nut, in 
your opinion, supposing a mechanician was making an arrangement 
whereby a spring arm holds the double nuts, and were putting it 
together, do you think he would put it together so as to be useful ?— 
Certainly. 

Mr. Henry CunyNGHAME said he was a barrister, and had given a 
great deal of attention to mechanics. He had seen the device 
referred to in the eighth claim of the patent, of the double spring 
arms and the two half-nuts, otherwise he had no practical acquaint- 
ance with the working of the phonograph. In bis opinion that would 
be decidedly useful. He had experience of a similar device. Wish- 
ing to make a diffraction ruling machine that would rule 120,000 
lines to the inch for the purpose of making diffraction gratings, he 
thought it would be useful to make a machine of the kind he pro- 
duced. First he tried experiments with ordinary nuts, but these not 


being satisfactory, he, in consultation with Mr. Boys, designed a split 
nut, which had been satisfactory. This was in 1891. The screw was 
made with the middle to fit loosely on the screw, and then the split 
portions had hands round them which clinched the split parts 
together, and closed them to grip the screw. 

In cross-examination, WiTNEss said he was secretary of the Parnell 
Commission. 

Mr. Moutton: Are you taking his character? (Laughter.) 

Mr. BousFIELD: No. 

In further cross-examination, Wirness said that his connection 
with this action began the other day, when he was taking a note of it 
in Court. He suggested to his learned friend that in his refraction 
apparatus he had something similar to the double nut. Messrs. 
Rowlands, of America, had gone as far as 150,000 lines to the inch, 
therefore witness could not say that he had made better results than 
had been got before, but that, he added, was because he could not get 
his diamond points to work so well. 

In re-examination, Wirness said that the invention he had 
described bad improved the result he got from his machine. 

Mr. Towers, from the Patent Office, produced certain drawings 
relating to the patent. 

Mr. Frank Cote, manager of the Edison United Company in 
England, and superintendent of the technical department of the 
Edison-Bell Phonograph Company, said that he had had an intimate 
acquaintance with the phonograph for nearly five years. As a prac- 
tical man, he agreed with the evidence of Mr. Swinburne as to the 
patent in question having simplified the working of the phonograph, 
so as to make it useful to inexperienced persons. All the devices 
claimed tended that way. 

In answer to the learned JupGE, Wirygss said that in the machines 
the plaintiffs made now, they had abandoned the divided nut. The 
divided nuts were used until the new machine was invented, in which 
the recording circle of the cylinder was doubled. In order to double 
the recording cylinder, they had a coarser threaded screw moving 
slowly. It was in connection with this screw that they were enabled 
to use this single nut. 

I’xamination continued: A1e these machines sent out to be used in 
ordinary work in offices ?—Yes. 

And in your opinion, are they capable of being used as regular 
instruments for the purpose of dictating and copying ?—Certainly ; 
they are so used, and with every success we claim for them. 

You have seen the two infringing machines ?—Yes. 

Have they practically the whole of these improvements in them ?— 
One of the infringing machines has the whole of these claims em- 
bodied in it, and the other just misses one of the claims, namely, 
claim 4. 

In cross-examination, WiTness said that the machine in question, 
and the later one, had been in use in the Phonograph Company’s 
office. One of the infringing machines bore a plate saying that this 
machine must not be used in the State of New Jersey, in America. 
He could not answer for the other. They were machines that came 
from Mr. Edison’s works in America, and were sold in America. 

Mr. JAMES SWINBURNE, in answer to the learned JupGs, said that 
a great advantage of coarse threaded screws would be that they would 
be more in the province of the ordinary workman to make. 

This was the case for the plaintiff. 

Mr. Mouton, Q.C., said that the plaintiff put claim 1 forward as 
a master claim, because they were the first persons to invent the 
putting of the two points on the diaphragm. His learned friend had 
stigmatised that as a mere idea; but it did not become more or less 
a good invention because it was called names. For the purpose of 
illustration, he said that the whole of the sewing machines sprang 
from one idea, and that was the simple one of the man thinking of 
putting the eye of a needle at the point instead of at the other end. 
Take the man who invented the sewing machine. He said he claimed 
using in a sewing machine a needle with an eye at the point and 
means for retaining the thread. He (Mr. Moulton) said that would 
be a perfectly good master claim. But the patentee must not put 
forward such a claim until he had provided one practical means for 
doing it. 

Mr. Justice Wricut asked if he were allowed to read claim 1 with 
the others, and say that such and such was the real thing claimed. 

Mr. Mouton said that his Lordship was allowed to take into con- 
sideration the whole of the claims, but each claim he quite agreed 
was a claim which, in construing the specification, he must defend. 
Claim 1 was a claim fora step of the greatest importance—attaching 
both the recording point and the reproducing point to the same dia- 
phragm—and one way out of many were given of doing it. But take 
the case of the sewing machine; could it be said thatthe man who 
invented the one idea which rendered a thousand ways of doing what 
was wanted possible, was not to have a master claim for that coupled 
with means for making it effective ? It was unquestioned patent law 
that a man could have a claim to the idea, whatever means he chose 
to carry it out. If that were not so, no man could make a great in- 
vention without a thousand people taking it from him the next day. 
You could not patent a principle, but you could patent a principle if 
you gave one way of carrying it out. 

Mr. Justice Wricut: The point is whether claim 1 can be sup- 
ported without reading into it claim 2? 

Bae Mouton: I say claim 2 is a practical way of carrying out 
claim 1. 

Mr. Justice Wricut: Then you read claim 2 into claim 1? 

Mr. Moutron: I do not read it into it, but I say it isin the same 
specification in which claim 1 is claimed, and that the specification 
must be read for each claim. 

Mr. Justic—E WricHT: Supposing every other claim except claim 1 
were wiped out, would that be a good claim ? 

Mr. Moutton: Certainly ; because the specification shows you a 
means of carrying it out. Mr. Moulton said he claimed the benefit 
of reading the rest of the specification that claimed it. The learned 
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counsel then proceeded to contend that the evidence established that 
the other claims were new and useful, generally, or for the particular 
purpose to which they were applied. 

Mr. Justice Wricur said he did not accept the evidence of the 
plaintiff's witnesses that there was the least novelty or invention in 
claim 6. 

Sir Ricnarp WEBSTER, in answering the question with regard to 
claim 1 put to Mr. Moulton, said that the only necessity for a claim 
was to indicate what a man said his invention was, and he took it 
strongly against himself that Mr. Edison had said his invention was 
that he for the first time in a phonograph put the recording point 
and the reproducing point on the same diaphragm, and provided 
means whereby the points miglLt be brought into operative posi- 
tion. 

Mr. BousFIeErp, for the defendants, said that the plaintiff's conten- 
tion amounted to a general claim that during the continuance of the 
patent they were entitled to prevent members of the public from 
making phonographs with the recording avd reproducing points on 
the same diaphragm—however the points might be placed, however 
brought into operation, and howeverimproved. That was the boldest 
claim to a principle which he had ever heard put forward, and it was, 
he ventured to think, the nearest thing to claiming a.bold idea which 
would be found in any case in the books on patent law. The learned 
counsel referred to the judgment of Lord Justice Lindley, in the 
Automatic Weighing Machine Company’s case, as showing the neces- 
sity of protecting the rights of the public in these matters, and then 
~proceeded to say that there were a number of persons connected 
with the phonophone and the graphophone who were working at 
perfecting their machines in detail, the original patent of the phono- 
phone having lapsed. The effort of which this specification was the 
outcome had been, therefore, to cover the ground at every practical 
point—to stretch out claims as much as possible. By means of 
models of the graphophone, Mr. Bousfield then illustrated to the 
Court the harm which he considered would be done to inventors by 
claim 1 of the patent being held to be good. The original notion 
was to have two diaphragms, one for producing and one for recording ; 
but in the idea of putting the reproducing and recording points upon 
one diaphragm, you had not made an invention. If you had separate 
points, the problem became more difficult ; but there was, so far, 
nothing invented. No doubt Mr. Edison, in this case, had success- 
fully sulved that problem, and it occurred to Mr. Edison that he 
could patent the original idea by having two points on one dia- 
phragm. In point of fact, by this action Mr. Edison was seeking to 
prevent other inventors from going on in that direction at all. Could 
Mr. Edison do that? He submitted that he could not. What Mr. 
Edison was claiming by claim 1 was not what he had discovered, but 
claiming broadly a single diaphragm carrying both points. Mr. 
Edison was not entitled to stop the course of mankind by saying: 
“T have got an instrument with the two points on one diaphragm, 
and I am entitled to prevent other persons from inventing a different 
instrument with two points on one diaphragm,” though a claim for a 
phonograph in which both points were placed on one diaphragm, 
“substantially as described” (pointing to that which he had done) 
would have been perfectly good. What Mr. Edison had done was, 
instead cf claiming his mode and saying to the Court, “This is an 
infringement of it,” to say, ‘ I claim this incidental idea, and anything 
which involves this principle is an infringement.” His (Mr. Bous- 
field’s) first point was that this was a claim for an idea, in this sense, 
that it was a claim for something divorced from any particular means 
of carrying it out and making it useful. Secondly, he said that the idea 
which was the subject of the claim was an idea which did not require 
invention, baving regard to the history of the phonograph, and the fact 
that the idea had occurred at an earlicr stage in the history of the 
phonograph in reference to the other class of instruments. Thirdly, 
that the real invention was not that which was described in claim 1, 
but that which was described in claim 2. Fourthly, he said that that 
elaim as it stood included devices which were not useful. 

Mr. Justice Wricur: Do you really care to take anything except 
claim 1? 

Mr. BousFiELp: Yes. 

Mr. Justice Wricut: You are not damaged by anything except 
claim 1, but you want to upset the patent. 

Mr. BousFiE.p said that was so, and proceeded to attack the other 
claims. 

Mr, Justicrk Wricnt, in the course of the argument, repeated that 
claim 1 seemed to him to be the substance of the case. 

Evidence was then called for the defence. 

Mr. JoHN Imray, patent agent, said that claim 2 was the backbone 
of theinvention. Having regard to the fact that the single diaphragm 
had been proposed and used at a time when one point was used both 
for reproducing and recording, he did not think there was any inven- 
tion afterwards in the notion of using a single diaphragm in connec- 
tion with the recording and reproducing points. Claim 2 was a mcde 
of carrying out that idea, and there, he thovght, there was invention. 
Claim 3 was an application of a particular arm of a well known 
device, applied ordinarily to lift the arm and hold it up. He did not 
agree that claim 3 enabled a number of parts to be dispensed with. 
Getting one diaphragm instead of two with both points on it enabled 
a number of parts to be dispensed with, but this lever did not. 
Witness was then taken briefly through the other claims in the speci- 
fication, with a view of showing that some were not new, and others 
non-useful or useless. 

Cross-examined by Sir R. WexstEr: He could not recollect 
exactly when he was first consulted with regard to this matter. He 
formed his opinion before hearing or seeing Mr. Edison’s evidence. 
He could not understand the description of the locking device. The 
drawing was defective, and to him it would have been casier to have 
made a new one than to put it right; the latter would have required 
invention, the former none. 

The Court then rose for the day. 


FourtH Day.—Saturpay, JANUARY 27TH. 

The hearing of this case was resumed, with further evidence for 
the defence. 

Mr. Jonn CLaypon MEwsury, past President of the Institute of 
Patent Agents, a consulting engineer, said that in the specification 
of the patent, he found a clear indication that the nut segments were 
to be out of pitch. 

Is the progress of the phonograph, in your view, in any way de- 
pendent upon those details which are the subject of the plaintiff's 
patent in this case ?—No, I do not consider they are, with the ex- 
ception of placing the two points upon the same lever. 

Witness was then asked questions as to the graphophone. 

Sir RicHarp WEBSTER objected. 

Mr. Justicz Wricut (to Mr. Bousfield): I suppose your point is 
that there may be arrangements which come within the language of 
claim 1, which would not be covered by any other part of the speci- 
fication. 

Mr. BousFIecp said that was so. 

Mr. Justice Wricut: The strength of your case is with regard to 
claim 1. Can it be a good claim to say: “I claim two points on one 
diaphragm, without claiming it in any particular way.” 

Mr. BousFIEvp said that was the point, and he only put his ques- 
tions to show that other devices might be within claim 1, and not 
infringe the other parts of the specification. 

In cross-examination, WitNEss said that the graphophone had the 
cutting and reproducing tool on the same diaphragm. The diaphragm 
and its frame which swung from the top, both pressed upon the 
cutting and the recording and reproducing tool as a floating weight, 
with exactly the same mechanical result as in the plaintiff's specifi- 
cation. He should look upon the floating weight, in the plaiatiff’s 
specification, as the equivalent of what was shown in the grapho- 
phone, and what was in the graphophone was to be found in the prior 
specification. 

Sir Ricnarp WersteR: That is only on the reproducing tool. 

Mr. CHarites Epwarp CowPer, an engineer, member of the Insti- 
tute of Mechanical Engineers, and Associate Member of the Institute 
of Civil Engineers, corroborated the evidence of the last witness. 

Mr. Lynn deposed that he was formerly in the employ of Col. 
Gouraudas a lecturer. He had delivered some 770 lectures through- 
out the country, and was an expert as regarded the practical use of 
the phonograph. He had used machines with the double nut seg- 
ment, and with the single nut segment hundreds of times. In his 
experience, he had found that the double nut segment got out of 
adjustment as easily and as frequently as the single nut segment. 
He found no advantage whatever in the double nut segment, as com- 
pared with the single nut segment ; on the contrary, he found a dis- 
advantage—sometimes the springs, when they were in the hands of 
persons who did not understand them, might get bent, and then both 
segments were rendered inefficient. In the spectacle machine the 
single nut was carried on a rigid arm, which it would be impossible to 
bend without a fracture. 

In cross-examination by Sir Ricuarp WEBSTER, WITNESS said that 
the defendant was in Court. On December 9th, 1889, he received a 
letter from the defendant to the effect that he was pleased to tell him 
that Edison had remodelled his phonograph, that the new machine had 
only one diaphragm which was set for recording and reproducing 
purposes, and that, altogether, the machine was now adapted in every 
way for use by business men. Witness never had the monopoly 
machine while in Col. Gouraud’s employ for lecture purposes. Inthe 
machine he had in 1889, he had some difficulty in the matter of 
adjustment, but he had had that in the new machine. Witness was 
manager for the defendant, who dealt in Edison phonographs. He 
admitted great difficulties with the spectacle phoncgraph, but all 
phonographs gave difficulties. The difficulty of adjustment had been, 
and was still, a constant matter of conversation between witness, 
Hamilton, the defendant, and Col. Gouraud. Probably 200 phono- 
graphs bad been imported by Mr. Young since 1892. These had been 
sold toanyone who would buy them, just as any other commercial article ; 
but he believed they had been used chiefly for exhibition purposes. 

This was the defendants’ case. 

Mr. BovsFIELp said that he did not know that any evidence had 
been given to which it was necessary for him to draw attention on 
claim 1, and his argument, therefore, stood as it did on the previous 
day. The learned counsel then proceeded to refer his Lordship to 
certain passages in the shorthand notes for the purpose of supporting 
the defendants’ case, and to cite authorities in favour of the proposi- 
tion that the claim could not be read as though the words “ substan- 
tially as described ” were at the end of it. 

Mr. Justice WricutT: Suppose in the infancy of art a man had 
found that putting two knives together, by means of a pivot, would 
make a cutting instrument, could he have claimed that for scissors ? 

Mr. BousFIELD said that a claim for putting two knives together 
would not in itself be good, because the knives might be put a yard 
apart; but if he claimed two knives pivoted together for a cutting 
instrument the claim would have been good. 

Mr. Justice Wricutr: Do you dispute that you infringe every 
part of the plaintiff's patent ? 

Mr. BousFIELD: I admit infringement of the patent, but I say the 
defendants’ machine bas not got claim 6 in it. 

Sir Ricuarp WEBSTER said that he was sure his learned friend 
would admit at once that if he took claim 2 without any of the other 
devices he had infringed the patent. 

Mr. Core, recalled, said that a duplicate of the machine sent out 
of the country by the defendant Smith was before the Court. Witness 
produced a machine bought from Young by the defendant Harrison, 
and said the only difference was the omission of the particular adjust- 
ment of the knife. 

Mr. Bousfield having concluded his speech, the hearing of the case 
was adjourned until Saturday next, when Sir Richard Webster will 
reply tor the plaintiffs. 
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NEW PATENTS -1894. 


854. “Electrical tramways.” T. Exccoatr. Dated January 15th. 

863. ‘‘ Improvements in incandescent electric lamp holders, ceiling 
roses, and other electric fittings.” W. McGrocn, jun., A. J. McGrocx, 
and F. G. Howarp. Dated January 15th. 

908. “Improvements in apparatus for heating cylinders and parts 
of hydraulic machinery by the aid of electricity.” W. L. Wittiams, 
W. T. GooLpEn, and H. W. RavensHaw. Dated January 15th. 

916. ‘Improvements in electrical measuring instruments.” H. T. 
Harrison. Dated January 15th. 

923. ‘Improvements in high and low tension electric fuses.” B. 
Deakin. Dated January 16th. 

992. “Improvements in pipes or tubes.” S. Z. DE FERRANTI. 
Dated January 16th. 

993. “Improvements in brushes for dynamo-electric machines.” 
P. J.C. Carron. Dated January 16th. 

1,003. “Improvements in electric railways.’ H. H. Lake. 
(Communicated by E. H. Johnson and R. Lundell, United States.) 
Dated January 16th. (Complete.) 

1,087. “Improvements in methods of electric haulage.” B. H. 
TuwaltE and G. Cawrzy. Dated January 18th. 

1,110. “Improvements in automatic electric governors for prime 
or other motive power engines.” E.J.B. Lowpon. Dated January 
18th. 

1,113. “Improvements in or in connection with dynamo-electric 
machinery.” W.L. Spence. Dated January 18th. 

1,115. ‘Improvements in safety devices for electrical circuits.” 
A. EsstnGER and T. HarpEen. Dated January 18th. 

1,164. ‘Improvements in armatures of dynamos and electric 
motors.” Penn and L. Lownpres. Dated January 19th. 

1,169. “Improvements in electric arc lamps.” G. H. NIsBEtrT. 
Dated January 19th. 

1,199. “New or improved device for operating the buttons or 
switches of electric bells.” H. G. Dated January 19th. 

1,242. “Improvements in or relating to steam turbines.” J. S. 
RawortH. Dated January 19th. 

1,268. “ Apparatus for actuating electric switches, gas, and water 
cocks, or the like.” E.J.Howext. Dated January 20th. 

1,306. “Improvements in electric heaters.” E. O'Brien and 
THE ELEcTRICAL INSTALLATION Company, Limitep. Dated January 
20th. 

1,307. “Improvements in electric switches.” H.H. Cooprr and 
THE ELEcTRICAL INSTALLATION Company, LimiTEpD. Dated January 
20th. 

1,308. ‘Improvements relating to electro-magnetic railway brakes 
and to brake couplings for railway trains.” H.E. Watrer. Dated 
January 20th. 


ABSTRACTS 
OF PUBLISHED SPECIFICATIONS, 1893. 


510. “Improvements in electric transmission of power.” E. DE 
Pass. (Communicated from abroad by E. W. Rice, jun., of America.) 
Dated January 10th. Consists chiefly in causing a single direct cur- 
rent auxiliary machine to first act as a motor, taking current from a 
direct current supply to start the main motor, and to then act as a 
generator, driven by the main motor, and feeding the field magnets 
thereof with a direct current. 3 claims. 


1,356. “Improvements in electric gas lighting appliances and 
devices.” A.M. Stross. Dated January 21st. Has for its object in 
general to provide convenient means for lighting gas jets by means 
of electricity, and particularly to provide a light and simple device 
associated with a gas fixture. 4 claims. 


1,561. “Improvements in dynamo-electric machines or electric 
motors.” H.H. Lake. (Communicated from abroad by R. Lundell 
and E. H. Johnson, both of New York.) Dated January 24th. Relates 
to improvements upon a former patent for dynamo-electric machines 
or electric motors, dated May 17th, 1892, No. 9,365, and consists in 
arranging the field magnet coil concentric with the armature coil so 
that the effective poles of the field magnet core may be arranged in 
pairs to any desired number around the armature and in the annular 
space between it and the field magnet coil. 5 claims. 


1,620. ‘‘ Improvements in electric incandescent lamps.” G. Haun 
and J. De Marr. Dated January 25th. Consists in the combination, 
with an electric lamp, of a resistance, preferably in the form of one 
or more concealed lamps, or a concealed lamp, having several carbon 
filaments of different resistance, and a switch for throwing in the 
= resistances, and also for short-circuiting the resistances. 1 
claim. 


1,621. “An improved system of distribution for polyphase alter- 
nating currents.” C. BrapLtey. (Under International Convention.) 
Dated July 29th, 1892. The polyphase high tension currents are con- 
verted into polyphase currents of lower tension, and the several leads 
are permutated in a plurality of lamp circuits, and so arranged, that 
the several wires of the polyphase system will lie within close or 
accessible range of each other, so that they may be conveniently con- 
nected with the terminals of a polyphase motor. 5 claims. 


1,840. “Improvements in and connected with electric signalling 
on railways.” T.E.Dgan, Dated January 27th. At a point where 


the trains enter the local section, the inventor arranges a contact- 
making device, by means of which an electric circuit is closed upon 
the passage of a locomotive or vehicle, the action being effected 
through the agency of the wheels, or otherwise, as may be preferred. 
This electric circuit includes an electro-magnet, a battery or source of 
current, and a normally closed circuit breaker or switch, which is 
situated at the end of the section, and is opened by the passage of 
the train or vehicle as it leaves the section. The electric circuit is 
short-circuited through a branch controlled by the armature of the 
electro-magnet. This short circuit also is normally open. 1 claim. 


2,145. “Improvements in dynamo-electric machines.” H. H. 
Lake. (Communicated from abroad by R. Lunde]l and E. H. John- 
son, both of New York.) Dated January 31st. Relates particularly 
to dynamo-electric machines of the disc armature type. 29 claims. 


2,494. “Improvements in telephone annunciators.” A. WHALLEY. 
Dated February 4th. Relates to telephone annunciators shielded 
with a tube of iron, either to increase their self-induction, their 
sensitiveness, or to reduce the induction between adjacent annuncia- 
tors. 8 claims. 


2,600. “Improvements relating to electric incandescent lamps.” 
R. Happan. (A communication from abroad by G. Dedreux, of 
Munich.) Dated February 6th. Claim:—An incandescent electric 
lamp in which electrical connection with the interior filament is pro- 
vided for by means of wires of metal other than platinum, the said 
wires passing severally from cavities in the material of the lamp to 
the interior and to the exterior thereof, and being in electrical 
contact each with each in the cavity, by means of mercury in the 
cavity. 


2,674. “Improvements in combined electric switches and door 
locks.” J.H.L. Honcompe. Dated February 7th. Consists essentially 
of an electric switch, so connected to the door lock, that when the door 
is locked from the outside the electric current is cut off from one or 
all of the lights in the room, while if the door be locked from the 
inside, the electric current passing through the lamps is not dis- 
turbed. 5 claims. 


3,747. ‘Improved process for the production of electrolytic cop- 
per.” M. Perreur-Lioyp. Dated February 20th. Claims:—1. In 
the production of electrolytic copper the process of agitating either 
the bath or the electrodes, and of working at a rate of, say, 50 oreven 
100 ampéres per square decimetre, so as to deposit per decimetre and 
per hour from 60 to 100 grammes or more, of metal as specified, 
instead of using only from one to two ampéres per square decimetre, 
yielding a deposit of from 1 to 2:30 grammes only per decimetre, as 
in the ordinary processes. 2. As a new commercial product electro- 
lytic copper possessing the qualities of cast metal and obtained 
direct, substantially in the manner described. 


4,356. “Improvements in or relating to welding metals electri- 
cally." W. P. THompson. (A communication by C. L. Coffin, of 
Detroit.) Dated February 28th. Claim:—The described mode of 
heating metal electrically for welding, consisting in subjecting said 
metal to the action of a voltaic arc at a short distance from the pro- 
posed seam, whereby the metal is not changed by the action of the 
arc at the line of weld. 


4,363. “Improvements in or connected with electric railways.” 
W. P. THompson. (A communication by J. H. Bates, of New Jersey.) 
Dated February 28th. Consists in improvements in the conduit and 
in the contact trolley. 


4,746. “Improvements in incandescent electric lamps.” O. ImRay. 
(Communicated from abroad by T. D. Bottom, of New York.) Dated 
March 4th. Consists chiefly in making the incandescent body of a 
number of concentric tubes of carbon. 5 claims. 


4,869. ‘“ Improvements in the process of obtaining chlorates of 
the alkalies or of the alkaline earth metals by electrolysis.” W. T. 
Gress and S. P. Francnot. Dated March 7th. In the improved 
process the hydrogen is consumed at the cathode in the nascent state, 
furnishing some of the heat required, and the necessity of a diaphragm 
is dispensed with, thus permitting the use of a current of low voltage 
and thereby reducing the cost. 3 claims. 

5,839. “ Improvements in and relating to alternating current 
electric motors.” R. and E. H. Jonnson. Dated March 
11th. Relates particularly to improvements in that type of alter- 
nating current motors designed to run in synchronism with well 
known forms of alternating current generators. 12 claims. 

5,340. ‘Improvements inand relating toalternating current electric 
motors.” R. LunpEett and E. H. Jonnson. Dated March 11th. Has for 
its object :—1. The construction of a motor of this type which shall be 
self-starting either with or without a load. 2. The regulation of the 
magnetic torque or pull upon the rotary or movable part in accord- 
ance with the demands upon that part in the application of power. 
3. The provision of means for reversing the direction of the rotary or 
movable part as desired. 4. The accomplishment of any and all of 
the results which are necessarily attributable to the methods of 
operation and apparatus described. 15 claims. 

5,486. “Improvements in commutators for dynamo-electric 
machines and method of constructing the same. A. W. MEston. 
Dated March 14th. Has for its object, as a new uiticle of manufac- 
ture, a commutator that in its application can be considered as in- 
separable in its several parts; one that, in its entirety, is adapted to 
be used and applied asa single piece, simple and easily constructed, 
and one in which, in use, is efficiently isulated between its segments, 
and not likely to become cross-connected in any way. 18 claims. 

6,036. “Improvements in insulated conductors.” G. J. W. Jack- 
son. Dated March 21st. Relates to improvements in insulated con- 
ductors, in which one or more air channels are provided in the con- 
ductor itself, between it and its exterior coating of insulating 
material. 5 claims. 
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